Medical Emergency Training for Dentists: A study of the acquisition and retention of theoretical and practical knowledge by Reid, Alan Robert
  
 
 
Medical Emergency Training for Dentists: 
A study of the acquisition and retention of theoretical and practical knowledge 
 
 
Alan Robert Reid 
BDS (Sydney), BA Hons (Macquarie), Grad Dip Clin Dent (Sydney), M Phil (Sydney) 
 
 
A thesis submitted in fulfilment of the requirements for the degree of 
Doctor of Philosophy 
 
FACULTY OF DENTISTRY 
 
UNIVERSITY OF SYDNEY 
 
2016 
 
  
© Copyright by Reid, AR, 2016 
All Rights Reserved
 2 
DECLARATION 
 
 
This thesis describes research carried out at the Faculty of Dentistry, 
University of Sydney, under the supervision of Associate Professor Tania M 
Gerzina and Dr Malcolm I Coombs, Senior Lecturer. 
 
The research presented in this thesis is, to the best of the author’s knowledge, 
original and entirely the product of the author’s scholarly work, except as 
acknowledged in the text.  This thesis has not been submitted, either in whole 
or in part, for the award of a higher degree at any other university.  Full 
acknowledgement has been made where the work of others has been used or 
cited. 
 
 
Alan Robert Reid 
BDS (Sydney), BA Hons (Macquarie), Grad Dip Clin Dent (Sydney), M Phil (Sydney) 
 
 
 
 
 
 
 
 
 3 
 
 
 
 
When wisedome entreth into thine heart, 
And knowledge is pleasant unto thy soule; 
Discretion shall preserve thee, 
Understanding shall keepe thee: (2: 10-11) 
 
For wisedome is better than rubies: 
And all the things that may be desired, 
Are not to be compared to it. (8:11) 
Proverbs 
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ABSTRACT 
 
Medical emergencies can and do occur in dental practices.  While the risk has 
long been recognised, the incidence rate of such events is generally 
perceived to be low and the type of medical emergency that most usually 
occurs is relatively minor in nature.  However, although uncommon, serious or 
life-threatening events also do occur.  There is consensus that dentists should 
possess the knowledge and skills to manage adverse medical events if and 
when they occur, but studies, both national and international, show that the 
knowledge and competency of dentists in respect of medical emergency 
management is low.   
 
There is much published information available for dentists on the subject of 
managing medical emergencies.  Recommendations that dentists undertake 
practical training have been publicised for decades and there have been 
numerous studies that have examined the outcomes of such programs for 
dental practitioners.  Those studies that have assessed the knowledge and 
skills of dentists in medical emergency management have had a variety of 
aims and methodologies.  Many studies have analysed qualitative outcomes 
obtained through participant feedback, while other studies have used barrier 
exams for quantitative evidence.  While it is not possible to directly compare 
the published studies, there is a consistency in the positive results for dentists 
participating in medical emergency training programs.   
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The present study was based on a medical emergency training program 
developed for NSW Health, which set out a standardised curriculum and 
standardised assessment criteria for all public health streams in NSW.  The 
research was a prospective cohort study of all the dentists employed in two 
Local Health Districts in NSW and the training was carried out at the Medical 
Emergency Training Centre, Sydney Dental Hospital.  The objectives of the 
study were to determine: 
 
1) The base level of knowledge in the field of emergency medicine among 
the participants  
2) What knowledge and how much knowledge was gained through the 
training program 
3) How much knowledge was retained over time 
4) Whether retraining improved the participants’ level of knowledge  
5) Whether any demographic factor influenced any of the outcomes  
 
The results of this study showed that the dentists who participated in the 
training program did possess some medical emergency knowledge prior to 
the program and that their level of theoretical knowledge improved 
significantly after training.  However, the knowledge gained was gradually lost 
over time.  The rate of knowledge loss was greater after a period of thirteen 
months than in the first twelve months following training.  Retraining resulted 
in the reacquisition of knowledge, but not an increase of knowledge over that 
which was learned in the first training course.  The overall results showed that 
the majority of the participants achieved the numerical pass scores set down 
by NSW Health. Over ninety per cent of participants volunteered feedback 
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information, of which 99% was positive, indicating that such training was 
perceived as valuable for dentists. 
 
Further analysis of the results of the study revealed that several areas in the 
course were significantly less well learned than others.  These results have 
resulted in a reconsideration of the applicability of the training program, which 
had been originally designed for medical and nursing practitioners in an 
inpatient environment.  As a result, one outcome of the study has been the 
development of a training program which, although still based on the 
principles of the original NSW Health curriculum, is more focussed on the 
specific needs of the dental community. 
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Glossary of Terms  
ABCDEFG (A to G): An algorithm for the assessment and management of an unwell patient. 
The letters stand for: Airway, Breathing, Circulation, Disability, Exposure, Fluids, Glucose. 
 
AED: Automated External Defibrillator. 
 
ALS: Advanced Life Support. 
 
BiPAP: Bi-level positive air pressure device.  
 
BLS: Basic Life Support. 
 
BTF: Between the Flags. A descriptor for the NSW Health Policy titled The Recognition and 
Management of Patients who are clinically Deteriorating.  Also a descriptor for the training 
program developed under the policy. 
 
CASTeach: Cardiac arrest scenario teaching. 
 
CERS: Clinical Emergency Response Systems. 
 
CoSTR: International Consensus on Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care Science with Treatment Recommendations. 
 
CPAP: Continuous positive air pressure device.  
 
 CPR: Cardiopulmonary resuscitation. Techniques used to maintain circulation and 
oxygenation in a patient who has suffered a cardiac arrest. 
 
CSAHS: Central Sydney Area Health Service. 
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DETECT: An acronym standing for: Detection of patient deterioration, Evaluation of the status 
of the patient, (initial) Treatment, Escalation of care (if required), Communication with all 
relevant clinical staff, Teamwork.  DETECT is the underlying principle for the care of a 
deteriorating patient. 
 
DRSABCD: An algorithm for the management of the collapsed (arrested) patient.  The letters 
stand for: Danger, Response, Send for help, Airway, Breathing, Circulation, Defibrillation. 
 
EAR: Expired Air Respiration. Techniques that enable a rescuer to deliver oxygen to a 
patient, either without equipment or with minimal equipment. 
 
ERC: European Resuscitation Council. 
 
Garling Report: The common descriptor for the Special Commission of inquiry into Acute Care 
Services in NSW Public Hospitals, 2008. 
 
GTN: Glyceryl trinitrate (also known as nitroglycerin), a potent vasodilator. 
 
ILCOR: International Liaison Committee on Resuscitation. 
 
ILS: Immediate Life Support. 
 
ISBAR: An algorithm for communication.  The letters stand for: Identification, Situation, 
Background, Assessment, Request or recommendation. 
 
IV: Intravenous. 
 
MCQ: Multiple-choice questionnaire. 
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NSQHSS: National Safety and Quality Health Service Standards.  This is a set of standards 
to be achieved nationally by all Australian health care facilities. 
 
NSW Health: Former name of the Ministry of Health New South Wales. 
 
Rapid Response:  The activation of a call for a specialised medical emergency team to attend 
a patient with life-threatening illness. 
 
Red zone: A colour band on NSW Health patient observation charts that indicates a clinically 
life-threatening sign and that mandates a Rapid Response be activated. 
 
SAGO: Standard Adult General Observation chart (NSW Health). 
 
SLHD: Sydney Local Health District. 
 
SSWAHS: Sydney and South West Sydney Area Health Service. 
 
SSWLHD: South West Sydney Local Health District. 
 
Track and Trigger: The descriptor of the blue, yellow and red bands in patient observation 
charts.  Observations that fall into the colour bands mandate an appropriate response in 
patient care. 
 
Yellow Zone: A colour band on NSW Health patient observation charts that indicates a patient 
who is deteriorating and who requires specific care. 
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Chapter One: Introduction  
 
In the first few years of the twenty-first century a number of adverse medical 
incidents occurred in some New South Wales’ (NSW) Health general hospital 
facilities.  These events received wide publicity and the media attention 
caused the NSW government to initiate a Special Commission of Inquiry.  The 
findings of this Inquiry, released in 2008, were that there existed systemic 
faults in the NSW health care organisation that required remediation.  Among 
the findings was a recommendation that new systems for recognising and 
responding to patients whose health began to deteriorate must be developed 
and taught to all public health clinical staff.  NSW Health responded to this 
recommendation and created a new policy and training program for all public 
health clinicians, including those dentally qualified clinicians working in public 
health clinics.  The NSW Commission’s recommendations were followed, in 
2012, by a set of national standards – the National Safety and Quality Health 
Service Standards – for all health service organisations in Australia, 
irrespective of the location or type of health service provided.  Standard 9 
mandated the development of systems for recognition, assessment and 
response to care for the deteriorating patient.  These requirements 
necessitated education and skills training, particularly for clinicians unfamiliar 
with the care of the clinically deteriorating patient. 
 
That medical emergencies can and do occur in dental practices is well 
recognised.  The incidence rate of such events is generally considered to be 
low, approximately one to two events per dentist per annum and the type of 
 23 
medical emergency that dentists commonly see is, for the most part, minor in 
terms of the risk to the patient.  Although reported to be relatively rare, serious 
or life-threatening events do occur in the dental clinical environment.  
Because of these risks, there is a broad consensus that dentists should 
possess the knowledge and skills to manage adverse medical events if or 
when they occur.  However, national and international studies show that the 
knowledge and competency of dentists in the field of medical emergency 
management is low.  Recommendations that dentists undertake practical 
medical emergency training have been publicised for decades and studies 
have repeatedly confirmed the benefits of such training programs.  The 
Sydney Dental Hospital has been actively engaged in developing and 
promoting medical emergency training programs for their clinical staff since 
2006 and was therefore able to quickly respond to the NSW Health policy and 
implement the new training program.  However, the original program was 
designed for inpatient care and it was recognised that it would require some 
modification to better fit the needs of dentists and other dental staff. 
 
The modification of the NSW Health training program to better suit the training 
needs of dentists led to questions concerning the general knowledge of 
dentists in respect of medical emergency management.  Further questions 
were raised concerning the acquisition and retention of medical emergency 
knowledge following training.  A number of studies have utilised training 
programs to assess the knowledge and clinical skills of dentists in the area of 
medical emergency management.  Those studies have had a variety of aims 
and have used a variety of methodologies.  Some studies have used barrier 
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exams for the assessment of competencies, but most of the reported 
outcomes have been based on qualitative data obtained through participant 
feedback.  Unfortunately it is not possible to closely compare the results of the 
different studies.  Generally, the details of the actual assessments are lacking 
or there are variable assessment criteria, often not well defined, which 
compound the difficulty in comparing the outcomes of the different studies.  
The introduction of a standardised training program across NSW, along with a 
standardised assessment methodology and standardised, objective 
assessment criteria, was seen to provide consistency of education for all 
clinical staff regardless of their profession.  The standardised program and its 
assessment also offered an opportunity for research into the knowledge and 
skills of a cohort of dentists in a way that was well-defined, open, objective 
and consistent over time.  The results of that research form the basis of this 
dissertation.  The thesis text is presented in four parts.   
 
Part one 
Part one reviews the background to medical emergencies in dentistry and 
medical emergency training for dentists.  This includes a history of the NSW 
Health program and the statutory requirements underpinning the training 
program, a brief history of medical emergency awareness and training within 
the Australian dental profession, and a history of the development of medical 
emergency training at Sydney Dental Hospital.   These chapters are followed 
by a review of the international literature pertaining to medical emergencies 
and training for dentists. 
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Part two 
Chapter one of this part sets out in detail the actual training program that was 
taught to the dentists of the Sydney Local Health District and Sydney South 
West Local Health District.  It highlights those areas where the dental program 
was modified from the original inpatient-based medical program.  The second 
chapter explains the research project in detail, including the questions to be 
studied, the methodology, the details of the ethical approval and the process 
of data collection and analysis.   
 
Part three 
Part three provides the statistical data of the research.  The chapters consider 
the demographics of the participant cohort, the overall outcomes of the study, 
the outcomes based on the various demographic parameters and the results 
of the individual questions. Finally there is a chapter on the qualitative, 
feedback data provided by the participants.   
 
Part four 
Part four considers the outcomes of the research.  The results of the research 
are discussed from the perspective of the questions that underpinned the 
research project.  The project itself is then analysed in respect of its strengths 
and weaknesses, its place in the research literature and the various issues 
that arise from the results.
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PART ONE: The background to the research 
 
Chapter two: The NSW Health medical emergency 
training program 
 
On 27th November 2008, Peter Garling SC handed down the findings of the 
Special Commission of Inquiry into Acute Care Services in NSW Public 
Hospitals (1).  This inquiry was, in the words of the report, ‘the result of highly 
publicised incidents which cast doubt in the public mind on how safe our 
public hospitals were and whether the quality of care they provided was what 
patients and their families were entitled to expect’ (2).  Among Garling’s 
recommendations for ‘new models of care’ (3), was an emphasis on continuing 
education.  Education methods were to include didactic training, ‘E-learning’ 
through on-line programs and ‘simulation training conducted by senior clinical 
staff at simulation centres and facilities’ (4).  The report made 139 specific 
recommendations.  Recommendation 91 focussed on the care of patients who 
were deteriorating.  This recommendation called for a system that would 
enable the ‘early identification of an at-risk patient’, ‘escalation protocols to 
manage deteriorating patients’ and the ‘development and implementation of 
detailed education and training programs aimed at recognising and managing 
the deteriorating patient’ (5).  The Report stated that the implementation of 
Recommendation 91 was to occur ‘within 12 months’ (5). 
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Recommendation 91 resulted in the NSW Ministry of Health initiating a Policy 
Directive – the Recognition and Management of Patients Who Are Clinically 
Deteriorating.  This was released in draft form in November 2009, with the 
final version being promulgated in May 2010 (6).  The Policy was revised in 
December 2011 and again in December 2013 (7, 8).  Compliance with this 
Policy was mandatory for all public health organisations in NSW.  The overall 
program set out in the Policy was called Between the Flags and the training 
component was initially called DETECT. 
 
The Between the Flags Project was developed by the Clinical Excellence 
Commission (CEC) of NSW.  In October 2008, just prior to the release of the 
Garling Report, the CEC published a paper which laid out the steps needed to 
create a system for the recognition and care of deteriorating patients (9).  The 
term Between the Flags was adapted (with permission) from Surf Life Saving 
Australia, whose motto is “Always Swim between the Red and Yellow Flags” 
(10, 11).  The CEC logo is shown in Figure 1. 
 
Figure 1: Between the Flags logo, Clinical Excellence Commission, NSW 
 
 
The allusion is apposite because of the use of yellow and red warning zones 
in new patient observation charts that were developed for NSW Health (Figure 
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2).  These zones are collectively called a ‘track and trigger tool’ (7).  They not 
only help to identify abnormal physiologic signs, they also mandate the 
responses clinicians must undertake should any of a patient’s vital signs enter 
these zones.  The objective is to ensure that, physiologically, patients’ 
observations “swim” between the “flags”.   
 
The term DETECT is an acronym that stands for: Detecting deterioration, 
Evaluation of the patient, Treatment, Escalation of treatment, Communication 
and Teamwork.  DETECT is the underlying principle for both training and 
clinical care.  A logo was also developed for DETECT to assist in enhancing 
its awareness (Figure 3). 
 
The focus of both the Garling Report (1) and the CEC recommendations (9) 
was the ‘early recognition and management of patients…in the general ward’ 
(9).  NSW Health Policy, however, mandated that Between the Flags be 
implemented in ‘all public health organisations’ (6, 7, 8).  In respect of training 
the Policy stated: ‘all front line clinical staff [must] complete all components of 
Between the Flags education…including awareness training and the 
mandated DETECT e-learning and practical sessions’ (6, 7, 8).  Thus the Oral 
Health Services of NSW Health were also required to institute all aspects of 
the Between the Flags program, albeit they were almost exclusively an 
outpatient health service. 
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Figure 2: NSW Health Adult Observation Chart, page 2 
 
 
 
Figure 3: DETECT logo, Clinical Excellence Commission, NSW 
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The Garling Report was the first impetus for profound changes to healthcare 
in Australia.  In 2011 the Australian Commission on Safety and Quality in 
Health Care submitted the National Safety and Quality Health Service 
Standards for approval by the Australian Health Ministers’ Conference.  These 
nationally approved standards were then published in September 2012 (12).  
The National Safety and Quality Health Service Standards cover all health 
service organisations “in any location or setting, including pharmacies, clinics, 
outpatient facilities, hospitals, patients’ homes, community settings, practices 
and clinicians’ rooms” (13).  Standard 9, Recognising and Responding to 
Clinical Deterioration in Acute Health Care, mandates the development of 
systems for recognition, assessment and response to care for the 
deteriorating patient (14).  While Standard 9 only mandates training in basic life 
support, the requirements of the Standard necessitate education and skills 
training, particularly for clinicians unfamiliar with the care of the clinically 
deteriorating patient. 
 
The underlying rationale for Recommendation 91 (5) and Standard 9 (14) is 
summarised: 
 
Serious adverse events…are often preceded by observable physiological and clinical 
abnormalities.  Early identification…may improve outcomes and lessen the intervention 
required… There is evidence that the warning signs of clinical deterioration are not always 
identified or acted on appropriately… [The reasons] include… not monitoring…or not 
understanding observed changes…lack of knowledge of signs and symptoms…lack of 
systems for responding…lack of skills…failure to communicate… Systems [are required] to 
deal with all of these factors (14). 
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This marks a major shift in the philosophy of patient care from a primary focus 
on treatment to an increased emphasis on recognition and assessment.   This 
new focus found expression in the Between the Flags training curriculum (15).  
The Curriculum also set out performance standards in the areas of factual 
knowledge, applied knowledge, performance of clinical skills, and 
communication skills.  The required level of performance for the various 
categories of clinicians is also set out (16).  For dentistry, Standard 9 and the 
Between the Flags Curriculum represent a major advance from basic life 
support education, which itself is not yet mandated by the Dental Board of 
Australia (17).  However annual re-accreditation in basic life support has been 
a long-standing requirement for employment in NSW Health (18). 
 
The National Safety and Quality Health Service Standard 9, as well as NSW 
Health Policy, mandate not only practical training but also assessment of the 
participants’ knowledge and skills.  Participants must achieve a national 
standard of theoretical and applied knowledge and must demonstrate clinical 
and communications skills to the required level.  This is a significant change 
for dental education that requires a new approach to medical emergency 
training for the profession.  Such a change has already been initiated by the 
Oral Health Services of Sydney Local Health District, at Sydney Dental 
Hospital. 
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Chapter three: The development of medical 
emergency training in Australia and at Sydney 
Dental Hospital  
 
a. Medical emergency training for dentistry in Australia 
 
The Australian dental profession has long been aware of the potential for 
medical emergencies to occur during dental treatment.  In 1958 Sullivan 
reported a case of hypersensitivity to procaine (19).  In 1963, Coates reported 
a case of anaphylaxis following the administration of penicillin (20) and 
Mackenzie discussed the implications of heart disease for dentistry (21).  
Helsham, in 1959, provided the first general discussion in the Australian 
dental literature of the management of emergencies occurring during dental 
treatment (22).  A more comprehensive review of medical emergencies, their 
occurrence during dental treatment, and their management appeared in 1963, 
with articles by Sara (23) and Helmore (24).   
 
The actual level of knowledge and competency of Australian dentists in the 
management of medical emergencies has been questioned.  A 1995 survey of 
Australian dentists concerning their knowledge and perceived competence in 
CPR found that only 33% of respondents were able to correctly identify the 
signs of cardiac arrest (25).   This was despite 61% of the respondents 
reporting having undertaken resuscitation courses since graduation.  Further, 
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76% of the respondents claimed that they thought that they could perform 
expired air respiration (EAR) and 64.5% felt that they were competent at 
providing cardiopulmonary resuscitation (CPR) (25).  These results suggested 
that Australian dentists might be overconfident in their abilities to recognise 
and manage a medical emergency should it occur.  In 2010 a dental 
undergraduate medical emergency training program utilising scenarios and 
simulation was trialled in Victoria (26).  While participant feedback was positive 
and the students generally felt that a practical program was better than the 
‘more traditional approach to learning i.e. lecture’, there was no objective 
assessment of the participants’ knowledge before or after the training and 
there was no assessment of their practical management skills (26). 
 
 
b. The development of medical emergency training at 
Sydney Dental Hospital 
 
Note: References in this section are located in Appendix one and Appendix three.  The 
individual documents referred to are identified as 1.1, 1.2 etc. 
 
The development of medical emergency training at Sydney Dental Hospital for 
the dental officers of Sydney and South West Sydney Local Health Districts 
(formerly Sydney South West Area Health Service) can be divided into two 
phases, based on two important events in NSW Health.  The first event was 
the restructuring of the various administrative divisions in 2005.  The second 
event was the initiation of the Between the Flags training program in 2010. 
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Prior to 2005, there was little interest shown by the Sydney Dental Hospital 
Administration (under the original Central Sydney Area Health Service) in 
providing medical emergency training to dental officers, despite support from 
clinicians (1.1, 1.2).  A proposal, by the author in 2004, can be seen to feature 
the concepts of assessment, appropriate response and teamwork, as well as 
practical, scenario-based training – the same concepts that were to feature 
strongly in the Between the Flags program (1.1): 
 
Future [medical emergency] training must be scenario based and must focus on the 
development of the ‘team response’.  Scenario training confronts the team with ‘real-life’ 
situations that teach assessment, planning and appropriate response in difficult 
circumstances.  Only by such training can teams develop the confidence to handle true 
emergencies.  Staff must learn to operate as a team… When team members are confident of 
their roles, they will perform much more effectively. 
 
In 2005 there was a major reorganisation of NSW Health administrative 
districts and Sydney Dental Hospital became part of the new Sydney South 
West Area Health Service (SSWAHS).  The new Oral Health administration 
enthusiastically embraced medical emergency training as an important clinical 
practice improvement initiative.  Following a submission to the Oral Health 
Services Clinical Governance Committee (1.3), a sub-committee, the 
Emergency Care Action Group (ECAG), was established.  In 2006 the author 
prepared a number of documents for ECAG relating to the provision of 
emergency medical care within the Oral Health Service.  These documents 
included a Philosophy of Emergency Care (1.4), a paper on managing an 
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unwell patient (1.5), a document outlining medical competencies for dentists 
(1.6) and a more comprehensive proposal for training, which featured 
objectives, methods, format and assessment (1.7).  The methodology was to 
combine both didactic and practical tools, with presentation and 
demonstration to be followed by practical sessions and scenarios using a 
simulated environment with a mannequin.  The issue of assessment was 
discussed, which included the possibility of participant failure, an issue not 
often considered in continuing education programs.  The presentation topics 
included: Medical History, Observation and Monitoring, The Unfolding 
Emergency, The Emergency Team, along with specific skills such as 
Supplemental Oxygen, Airway Management and Cannulation.   
 
The program underwent several modifications throughout 2006 as a result of 
discussions and feedback from ECAG.  Towards the end of 2006 the revised 
program was approved by Clinical Governance and a site to conduct the 
training at Sydney Dental Hospital was also identified.  The program was 
submitted to the Dental Board of NSW and received its endorsement in 
November 2006 (1.8).  The proposed training program was first presented 
publicly to the auditors of the Australian Council of Healthcare Standards 
(ACHS) in March 2007 and then presented to the 2007 NSW Health Dental 
Conference later in the same month, under the title Medical Management in 
Dentistry.  Funding for the program, needed to enable the purchase of a 
simulation mannequin and for development of a dedicated facility, was sought 
from several sources in 2007 but was not able to be obtained (1.9).   
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In March 2008 the author again presented the proposed training program to 
the NSW Health Dental Conference.  To reinforce the need for training, the 
topic was Dentistry and the Medically Compromised Patient.  Despite the lack 
of funding (1.9) the SSWAHS Oral Health Services requested that the author 
conduct a one-day training session for a group of clinical staff as part of its 
Clinical Practice Improvement Program (CPIP) in July 2008.  This program 
was essentially didactic with some practical demonstrations.  The pre and 
post course evaluation by the participants found that they considered the 
theory to be valuable but that practical experience was considered essential 
(1.10).   In October 2008 the author was invited by the Tasmanian Department 
of Health and Human Services (DHHS) to present to the dental clinical staff 
on the subject of medical emergency management.  The Tasmanian DHHS 
oversaw the participant feedback and provided the analysis (1.11, 1.12).  The 
pre-course analysis found that 86% of dentist participants had never used 
monitors in their practice and a further 9% rarely used monitors (total 95%).  
Following the course confidence in using monitors rose from 64% to 81%.  
Prior to the course, 73% of the participant dentists stated that they lacked 
confidence in managing an emergency.  After the course, which was entirely 
theoretical, confidence improved but 52% were still lacking confidence.  
Nevertheless, 96% of the dentists considered that the training met or 
exceeded their expectations and was relevant to their practice (1.11).  The 
report of the overall participant feedback, which included therapists and dental 
assistants, confirmed that confidence in managing emergencies rose only 
somewhat – from 26% to 48%.  This second report found that ‘practical 
training is essential’ (1.12). 
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2010 marked the second phase of the development of medical emergency 
training for the Oral Health Services.  The SSWAHS quickly implemented the 
(then draft) Between the Flags Policy and the author serving as the 
representative for the Oral Health Service.  Following a successful completion 
of the DETECT Train-the-Trainer program, the author was also appointed as 
the lead trainer for the Oral Health Services.   
 
The experience and knowledge gained from the previous training programs 
provided valuable insight into the needs of dental clinicians in respect of 
medical emergency training.  Designed as an inpatient program, parts of the 
DETECT curriculum were not applicable for the Oral Health Services and the 
original program was modified to create an outpatient-specific program for 
Oral Health that still fulfilled the requirements of both the NSW Health Policy 
and the Curriculum.  The modified program was submitted to Area Clinical 
Governance and, through them, the Clinical Excellence Commission for 
review.  Approval for the modified program was granted in December 2010.  
The practical training requirements of the Between the Flags Policy enabled 
the Oral Health Administration to successfully seek Commonwealth funding 
for the purchase of a training mannequin and the construction of a dedicated 
training area.   
 
The first part of 2011 was spent in familiarisation with the operation of the 
mannequin and a series of rehearsals for the program.  These led to 
modifications in the structure of the program’s presentation along with further 
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developments of the scenarios.  Training commenced in the second half of 
2011.  By this time a further structural change had occurred in NSW Health 
resulting in SSWAHS being devolved into two Health Districts – Sydney Local 
Health District and South West Sydney Local Health District. Fortunately, the 
Oral Health Services of these two new Districts were still able to access the 
SDH-based program.   
 
A review of the literature on medical emergency training programs for 
dentistry suggested that the Between the Flags/DETECT program offered a 
unique opportunity to study the knowledge and skills of dentists.  An 
application was made to the Sydney Local Health District (SLHD) Human 
Research Ethics Committee (HREC) for approval to collect data from the 
course participants, by means of the multiple-choice questionnaires which 
formed the basis of participant assessment, on the outcomes of the training 
program.  Approval for the research was given in November 2011 (3.1, 3.2).  A 
proposal to the Faculty of Dentistry, University of Sydney, regarding doctoral 
research based on the program was made in 2011.  The submission was 
approved by the university, along with the university’s acceptance of the 
SLHD’s ethics approval (3.4), and the author’s doctoral candidature 
commenced in July 2012.   
 
After 2012, the training program underwent a number of minor annual 
revisions.  These reflected both the ongoing development of the program as 
well as its expansion.  The initial program was primarily focussed on dentists.  
It has since been further expanded to provide specific training for dental 
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therapists, hygienists, prosthetists and assistants.  In 2014 a Between the 
Flags based first-aid program was developed to educate non-clinical staff who 
held first-aid certificates.  The outcomes of the research, presented herein, 
have already formed the basis for what will become the next stage in medical 
emergency training for dentists and other dental clinical staff. 
 
While the current training program has proved successful, it must be 
acknowledged that scenario-based programs are expensive to establish and 
to operate.  It is therefore appropriate to further consider the scientific 
evidence of the need for and benefit of simulation-based emergency 
education programs in dentistry. 
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Chapter four: The incidence of medical 
emergencies in dental practice 
 
There is ample evidence in the literature that medical emergencies do occur 
while patients are being treated in dental practices.  Haas (2006) noted that 
‘approximately 90% [of medical emergencies occurring in dental practices] 
were mild, but 8% were considered to be serious’ (27).  Cases that have had 
fatal outcomes have been reported (28).  However, the question of the 
frequency of such events remains debatable. 
 
In 1986 Fast, Martin and Ellis conducted a survey of dentists in two American 
states, Kentucky and Florida (29).  This study found almost 17,000 emergency 
events occurred among the respondents over a ten-year period.  The 1605 
respondents reported that, in the ten-year period, the most common adverse 
event occurring in practice was fainting (over 11,000 cases).  However more 
serious emergencies occurred.  These included angina pectoris (1,900 
instances), cardiopulmonary arrest (183 cases), myocardial infarction (102 
cases), hypoglycaemia (109 cases), ‘insulin shock’ (181 instances), epileptic 
seizures (951 cases), acute asthma (1,007 cases), and anaphylaxis (135 
events).  The respondents also reported over 900 occasions where some 
form of cardiopulmonary resuscitation (CPR) was required (30).  Mutzbauer et 
al. cited a 1988 study of German dentists which found that 1.2% of the 
respondents had had a medical emergency event in which the outcome was a 
fatality (31). 
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Chapman (1997) reported a survey of Australian dentists in which there were 
811 respondents (32).  An estimate of the number of emergency events over a 
‘practising lifetime’ of 40 years was then created, which suggested that severe 
medical emergencies were far less common than indicated in the data 
reported by Fast, Martin and Ellis.  Although the study found that 94% of 
respondents had experienced ‘at least one medical emergency’, Chapman 
estimated that a dentist may see only seven adverse reactions to local 
anaesthetic in a practice lifetime, one grand-mal seizure, and one case of 
angina pectoris.  He estimated that only one in two dentists would see a case 
of hypoglycaemia (described as ‘insulin shock’), one in three dentists would 
see an asthma attack, one in thirteen would see a myocardial infarction, one 
in twenty would see a stroke, and only one in sixty would see an anaphylactic 
reaction during the course of their practice career (32). 
 
In 1999, Atherton, McCaul and Williams surveyed 1,500 dentists in the United 
Kingdom, receiving 1,110 responses (33). Seventy percent of respondents 
reported having experienced at least one emergency event over a ten-year 
period.  The highest number of emergencies reported by a single respondent 
for the period was 33.  The study considered the likelihood of emergency 
events occurring over a 40 year period of practice.  The authors deduced that 
a single practitioner might experience 3.63 fits or seizures over 40 years of 
practice, 1.76 occasions of a swallowed object, 1.29 asthma events, 1.03 
diabetic events, and 1.13 occasions of angina pectoris.  Two out of three 
dentists might witness an adverse drug reaction over a 40-year practice 
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period, less than one in five might see a cardiac arrest, approximately one in 
eight a myocardial infarction and only one in twelve might see a stroke.  The 
conclusion was that medical emergencies in dental practice occurred with an 
average frequency of once in 3.6 – 4.5 practice years and were therefore 
‘rare’ (33).  In 1999 Girdler and Smith also surveyed British dentists, receiving 
302 responses (34).  The study sought information on emergencies occurring 
in the twelve months prior to the survey.  From the responses, the authors 
concluded that a case of angina might be seen by a single practitioner once 
every 5.7 years, an epileptic fit every 7.2 years, hypoglycaemia once every 
5.6 years, an asthma attack once every 15 years, anaphylaxis once every 
75.5 years, myocardial infarction once every 151 years, cardiac arrest once 
every 302 years, and an unspecified collapse once every 37.6 years (34). 
 
In 2000, Atherton, Pemberton and Thornhill conducted a survey of dental 
clinical staff based in a dental hospital in the United Kingdom (35).  The 
reporting period was 12 months.  The response rate was 81.9% with a total of 
158 respondents.  Fainting was the most common reported event, with a 
calculated average of four faints per dentist in the 12 month period.  Excluding 
events occurring under general anaesthesia or intravenous sedation, the 
average of other events was calculated to be 1.8 per dentist in the 12 month 
period.  The reported incidents were extrapolated over ten years and graphed.  
Extrapolating this data further, over a 40-year period, suggests that a hospital-
based dentist may experience approximately 1.64 occasions of fitting, 1.52 
episodes of hypoglycaemia, 1.2 incidents of asthma attack, 0.2 cases of 
respiratory arrest, 3.8 episodes of hyperventilation, 1.9 cases of angina 
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pectoris, 0.5 myocardial infarctions, 0.25 strokes, 0.63 cardiac arrests, 0.5 
cases of anaphylaxis, 0.76 occasions of adverse drug interaction, along with 
0.63 cases of an inhaled object and 1.64 cases of a swallowed object in a 40 
year career. 
 
Broadbent and Thomson (2001) conducted a survey of general dentists in 
New Zealand (36).  The study had 199 respondents who reported the 
incidence of fainting and hyperventilation over a one-year period and other 
emergencies over a 10-year period. Extrapolating the data into cases per 40-
year career, the results suggest 2.55 hypoglycaemic events per practitioner, 
1.3 epileptic seizures, 0.6 episodes of asthma, 3.3 allergic reactions but only 
0.16 anaphylactic reactions, 0.28 cases of local anaesthetic overdose, 0.98 
cases of angina pectoris, 0.1 cases of myocardial infarction and 0.1 cases of 
stroke. 
 
In 2007 a small study of participants who attended emergency skills training 
was conducted in Japan by Tokano et al. (37).  Of the 99 participants, 25 
reported that they had encountered medical emergencies and some form of 
cardiopulmonary resuscitation had been performed by six participants.  In 
2008 Muller et al. surveyed dental practitioners in Germany (38).  There were 
620 respondents who reported on the incidence of emergencies in a twelve-
month period.  57% of the respondents reported one to three emergencies in 
the period and 36% reported up to ten emergencies, although the most 
common emergency was vasovagal syncope.  Extrapolated over a 40-year 
period, the results suggest that a dentist might see 4.65 cases of 
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hypertension, 2.97 cases of seizure, 2.13 cases of hypoglycaemia, 1.67 
asthma events, 1.55 incidents of angina pectoris, 0.58 incidents of 
anaphylaxis, 0.26 cases of stroke, and 0.13 cardiac arrests. 
 
In 2010 Arsati et al. published the results of a questionnaire on medical 
emergencies of 498 Brazilian dentists (39).  The study period was twelve 
months.  Of the 498 participants, 374 (75%) reported that a medical 
emergency (of any type) occurred in their practices in the twelve month 
period.  From this data the authors calculated a case per dentist per year.  
Extrapolated over a forty-year period the results suggest that a dentist may 
expect to see 14.8 cases of moderate allergy, 20.4 cases of hypertensive 
crisis, 5.2 asthma attacks, 6 cases of angina, 2 cases of convulsions, 4 
episodes of hypoglycaemia, 0.4 cases of cerebrovascular accident, 0.16 
cases of anaphylaxis, 0.08 cases of myocardial infarction, 0.08 cases of 
cardiac arrest and 08 incidents of collapse of unknown origin.  Oliveira et al. 
conducted a small survey of 240 public and private clinics, receiving 60 
responses (40).  Sixty seven percent of the respondents reported experiencing 
a medical emergency in practice.  Fifty three percent of the respondents 
reported at least one episode of hypoglycaemia, 34% reported a case of 
asthma, 34% reported at least one occasion of hypertensive crisis, 30% 
reported cases of epileptic seizure and 21% reported at least one case of 
anaphylaxis.  Anders et al. (2010) conducted an eight-year retrospective study 
of emergencies at a dental school (41).  While the incidence rate was low 
(approximately one event per 6,000 patient visits), there were a number of 
potentially serious problems.  These included fifteen ‘cardiovascular events’ (a 
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term that was not further defined), nine anaesthetic complications (not 
defined), nine hypoglycaemic events, three allergic reactions, and two 
seizures (41). 
 
One problem in considering the various studies is that of definition.  Different 
studies have used different terminologies or definitions. Many of the studies 
use terms that have sufficient equivalence to allow comparison, however 
some studies have used very different parameters that make cross-analysis 
impossible.  Matsuura (1989), for example, cites categories such as ‘nerve 
paralysis’, ‘adrenaline hypersensitivity’ and ‘shock by local anesthetics’ 
without explanation (42).  Matsuura also breaks down the types of 
emergencies into systems, identifying the ‘digestive system’, ‘kidney’, ‘hepatic 
system’, ‘endocrine system’ and ‘hereditary disease’ among areas of reported 
medical emergencies in dental practice.  Again, there is no explanation of 
these categories.  The study by Tokano et al. makes no explanation of the 
types of medical emergencies (37).  Flick et al. surveyed dentists involved in 
sedation and anaesthetic services (43).  The authors identified emergencies, 
which included ‘drug abuse’, ‘blood pressure’, ‘airway’, and ‘prolonged 
recovery’, which have no explanation.  Anders et al. also used broad terms for 
many of their cases which prevents comparison (41).  Those studies that are 
able to be compared have been placed in Table 1.  While the chances of a 
particular type of emergency, such as anaphylaxis or myocardial infarction 
appear quite low, it must be remembered that the overall likelihood of some 
type of emergency occurring in dental practice is relatively high even within a 
twelve month period. 
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Table 1: Comparison of medical emergency studies 
The table presents specific medical conditions extrapolated into an estimate of the likelihood of a particular event occurring per dentist in a 40-year period. 
Authors  Fast, Martin, 
Ellis (1986) 
Chapman 
(1997) 
Atherton, 
McCaul, 
Williams (1999) 
Girdler, Smith 
(1999) 
Atherton, 
Pemberton, 
Thornhill (2000) 
Broadbent, 
Thomson (2001) 
Muller, et al. 
(2008) 
Arsati, et al. 
(2010) 
N = survey 
participants 
N = 1,605 N = 811 N = 1,110 N = 302 N = 158 N = 199 N = 620 N = 498 
Adverse drug 
reaction 
- - 0.66 - 0.76 2.2 - - 
Anaphylaxis 0.34 0.016 0.66 0.5 0.5 0.16 0.58 0.16 
Angina pectoris 4.7 1.0 1.13 0.98 1.9 0.98 1.55 6.0 
Asthma 2.5 0.3 1.29 2.7 1.2 0.6 1.67 5.2 
Cardiac arrest 0.45 - 0.2 0.13 0.63 - 0.13 0.08 
Epilepsy/fit  2.37 1.0 3.63 5.5 1.64 1.3 2.97 2.0 
Hypoglycaemia  0.72 0.5 1.03 2.7 1.52 2.55 2.13 4.0 
Myocardial 
infarction 
0.25 0.08 0.12 0.26 0.5 0.1 0.13 0.08 
Stroke/CVA - 0.05 0.08 - 0.25 0.1 0.26 0.4 
 47 
Chapter five: Dentists’ abilities to manage medical 
emergencies – perceptions of competence  
 
Over the past 25 years there have been a number of surveys which have 
considered the perceptions of dentists regarding their ability to manage 
medical emergencies in their practices. 
 
Fast, Martin and Ellis (1986) surveyed dentists in Florida and Kentucky about 
their perceived knowledge and competence to manage emergencies (29).  
Ninety one percent of respondents reported being trained in the use of 
emergency equipment, but only 30% had attended postgraduate or continuing 
education courses on emergency management within ten years.  Only 64% 
were confident that they could provide appropriate emergency care.  Four 
percent indicated that they did not want to know how to manage emergencies.  
As part of the same survey Martin and Fast found that only 75% of 
respondent dentists had been certified in cardiopulmonary resuscitation 
(CPR) and only 52% held current certification (30). 
 
Theisen, Feil and Shultz conducted a similar survey in 1990 (44).  They found 
that 50.1% of respondents rated themselves as “fair/poor” in respect of their 
readiness to manage an emergency.  Seventy percent of the respondents 
indicated a desire to attend a CPR course, 75.4 % a course on airway 
maintenance, 72.2% a course on ventilation, 80% a course on interpreting 
vital signs, and 85.1% a course on patient assessment. 
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Chapman (1995) surveyed Australian dentists on their knowledge and 
perceived competence in CPR (25).  Sixty one percent of the 156 respondents 
reported having undertaken resuscitation courses since graduation.  Seventy 
six percent felt that they could perform expired air respiration (EAR) and 
64.5% felt that they were competent at CPR, however only 33% of 
respondents were able to correctly identify the signs of cardiac arrest.  
Chate’s study in 1996 also found a lack of knowledge and ability to perform 
CPR in dentists who had received training 18 months before (45). 
 
Girdler and Smith (1999) surveyed English dentists about a more 
comprehensive range of medical emergencies (34).  Ninety percent of 
respondents felt able to manage an epileptic seizure, 81.4% an angina attack, 
76.4% an episode of asthma, and 71.1% a case of hypoglycaemia.  However, 
only 60.5% felt confident to manage a cardiac arrest, 45.3% a myocardial 
infarction and only 38% a case of anaphylaxis.  The majority of respondents 
(88.7%) requested further medical emergency training.  Atherton, McCaul and 
Williams (1999) also surveyed dentists in the United Kingdom (46). Ninety five 
percent of their respondents had undertaken medical emergency training 
since graduation and the reported level of confidence to manage an 
emergency, defined as “well” and “fairly well”, was 79%.  Nevertheless almost 
96% of respondents desired some form of further training, with 90% seeking 
‘hands-on’ courses.  The 20% who were not confident tended not to possess 
emergency equipment.  
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Gonzaga et al. (2003) surveyed Brazilian dentists, finding that although 56% 
considered themselves to understand the concept of cardiopulmonary arrest 
only 46% actually supplied the correct answer in the questionnaire (47).  Fifty 
four percent of the respondents felt they could perform CPR, however none 
reported having received any practical training.  Ota et al. (2006) surveyed 
Japanese dentists on issues associated with emergency management and 
training (48).  Only 21% of the respondents stated that they could provide CPR 
and 78% stated that they had marginal or no knowledge of CPR.  In the event 
of a patient deteriorating only 35% stated that they would initiate emergency 
management, with 62% relying on an ambulance or other medical support; 
1% said that they would do nothing.  While 70% of respondents requested 
training, only 54% said that they would like to attend regular training and 44% 
stated that they would attend “if necessary”.  Muller et al. (2008) questioned 
German dentists on their attitudes to emergency management (38).  
Seventeen percent of respondents reported little or no interest in managing 
medical emergencies while 83% had some to high interest in providing 
emergency care.  Six percent of the respondents did not think it necessary to 
have emergency equipment in their practices.  Fifty seven percent of the 
respondents believed that they could perform bag/mask ventilation and 49% 
felt they could perform basic life support, despite 92% stating that they had 
received training.  Forty nine percent of those surveyed expressed a desire for 
training in advanced life support and 46% for training in defibrillation.  
Adewole et al. (2009) surveyed Nigerian dentists associated with the Lagos 
University Teaching Hospital (49).  Forty three percent reported previous 
training in basic life support and 73.3 % felt inadequate in the management of 
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a cardiovascular emergency.  Similarly, 63.1 % felt unable to manage a 
respiratory emergency.  In 2010, Arsati et al. again surveyed Brazilian dentists 
(39).  They found that among those who reported experiencing a medical 
emergency in their practices 66.8% sought outside assistance, while only 
12.1% sent for an ambulance or other emergency vehicle.  Fifty nine percent 
of respondents reported receiving some form of CPR training, with half of 
these being trained as undergraduates.  Seventy percent had undertaken 
CPR training only once.  Half of those surveyed felt unable to diagnose the 
cause of a medical emergency and between 73 and 85% felt incapable of 
rescuing a patient who suffered a myocardial infarction, anaphylaxis, or 
cerebrovascular accident.  4.6 percent stated that they had no interest in 
learning about or dealing with medical emergencies. 
 
 
The issue of medical emergency training for undergraduate and postgraduate 
trainees has also been considered.  In 2000 Lackey, Hutchins and Hutchins 
surveyed paediatric dentists in the United States (50).  Fifty six percent of 
respondents stated that they had not received adequate emergency training 
at university.  This mirrors Atherton, McCaul and Williams’ study in which only 
30% of dentists reported confidence to manage emergencies at the time of 
graduation (46).  Keiser and Herbison (2000) studied causes of clinical anxiety 
in undergraduates (51).  They found third year undergraduates considered the 
medical emergency as the most stressful clinical situation.  Lackey, Hutchins 
and Hutchins found that one third of their respondents were not ‘comfortable’ 
with their emergency preparedness and 91% of their respondents felt that 
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they would benefit from additional training (48).  In a similar study, Broadbent 
and Thomson found that 46.7% of their respondents considered that they had 
received adequate emergency training as undergraduates (36).  Fifty percent 
of Broadbent and Thomson’s respondents possessed current certification in 
either CPR or first-aid, but only 38% felt well prepared to manage a medical 
emergency with 14% feeling inadequately prepared.  Eighty three percent of 
their respondents preferred hands-on courses to improve their preparedness.  
Bassi et al. (2002) reviewed senior house officers who were training in 
maxillofacial surgery (52).  Their previous survey (Cousins, Bassi, Lowry; 
1999) had found 53% of respondents dissatisfied with their level of 
competence to resuscitate a patient (53).  Following the introduction of a 
training programme, 70% of respondents felt confident to manage CPR.  
However, 96% of the respondents still wished for further training (52). 
 
Wanigasooriya surveyed Sri Lankan undergraduates in 2004, finding that the 
areas in which they were least confident were the management of cardiac 
arrest and other medical emergencies, along with the oral manifestations of 
systemic disease (54).  Carvalho et al. (2008) found Brazilian dental students 
dissatisfied with the level of education in medical emergencies and insecure 
of their abilities to manage an emergency in practice (55).  Laurent et al. 
studied final-year French students in 2009 (56).  Fifty three percent considered 
themselves sufficiently competent in CPR, however testing of a subgroup 
found that none performed the steps correctly and only two (of a group of 22) 
actually performed chest compressions correctly.  Using a simulated patient, 
Le et al. (2009) assessed dental students at the University of Michigan 
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regarding their practical skills in delivering emergency oxygen (57).  Despite 
having received training as part of the curriculum, only 68% of the students 
tested were able to recognise the need for supplemental oxygen and 50% did 
not correctly adjust the flow rate.  Sopka et al. (2012) found that providing a 
practical training programme enhanced confidence and also motivation for 
further training (58).  However, the students’ practical abilities were not 
assessed.  A study of the knowledge of dental undergraduates in the field of 
medical emergencies was carried out by Elanchezhiyan et al. in 2013 (59).  
This research was by a multiple-choice questionnaire. However, while the 
authors reported a generally high level of ‘positive attitude’ to the questions, 
neither the specific questions nor the answers were provided.  Comments 
such as ’48 percent indicated preferring plain LA [local anaesthetic] without 
vasoconstrictor in treating all hypertensive patients’ are difficult to interpret, as 
there is no indication of the authors’ opinion concerning the correctness of 
such a statement or whether such knowledge has been taught to the students 
(59). 
 
Table two compares the various studies on the perceived level of confidence 
by dentists or trainees to manage medical emergencies.  Where studied, the 
actual level of competence is also included.  The table shows a significant 
percentage of dentists who lack the confidence and competence to manage 
medical emergencies. 
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Table 2: Self-perceptions of confidence by dentists to manage medical emergencies 
Study and date Participants (n) Perceived confidence 
(%) 
Actual competence 
(%) 
Fast, Martin, Ellis 
(1986) 
1605 64% - 
Theisen, Feil, Shultz 
(1990) 
405 49.9% - 
Chapman (1995) 156 64.5% 33% 
Girdler, Smith (1999) 302 60.5% - 
Atherton, Williams, 
McCaul (1999) 
1480 79% - 
Gonzaga et al (2003) 182 40% 46% 
Ota et al (2006) 137 21% - 
Muller et al (2008) 620 49% - 
Adewole et al (2009) 95 26.7% - 
Arsati et al (2010) 498 25% - 
Broadbent, Thomson 
(2001) 
199 38% - 
Bassi et al (2002) 77 70% - 
Laurent et al (2009) 76 53% - 
Le et al (2009) 80 - 50% 
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Chapter six: Medical emergency training for dentists  
 
Education in the field of medical emergency training has been provided both 
as didactic learning, through textbooks and journal articles, and in practical 
training courses.  This chapter considers each of these methodologies and 
provides a commentary on various aspects of such training.  
 
Didactic Education 
 
There have been many written sources over the decades that have provided a 
wealth of information on the management of medical emergencies by dentists.  
Textbooks offer the most comprehensive guidance.  These tomes tend to be 
structured either as more reference resources, providing a wealth of 
background knowledge, or as practical guides, focussing more on 
management systems for specific issues.  However, these ‘divisions’ are not 
absolute and most textbooks offer both background information as well as 
protocols for care. 
 
Baskett’s (1994) text is directed towards the fields of emergency medicine and 
anaesthesia (60).  The book’s strengths lie in the algorithms provided for the 
management of a wide range of problems.  These are well set-out and very 
easy to follow.  Its weakness, as a tool for dentistry, lies in its complexity and 
in its focus on specialist medical care.  The management of many of the 
conditions presented are beyond the scope and capacity for an outpatient 
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clinician, even an outpatient-based general medical practitioner.  However, 
despite being over twenty years old the underlying principles of both 
assessment and management are sound and find reflection in the NSW 
Health Between the Flags program. 
 
Scully and Cawson (1995) produced a renowned text covering a wide range 
of medical issues of significance for dentistry (61). In such a comprehensive 
compendium, it is difficult to devote much space to medical emergencies and 
the authors only provide one chapter of 14 pages.  In this chapter the focus is 
more on general information about the types of emergencies that can occur.  
While a list of suggested emergency equipment is provided, there is no 
discussion on patient assessment, an essential component of emergency 
care, and the section on management is brief. 
 
Terezhalmy and Batizy (1998) produced a very practical text that sets out all 
the necessary steps for assessment and management in an emergency 
situation (62).  The recommendations for assessment are very similar to the 
ABCDE algorithm of the Resuscitation Council (UK) Guidelines (63).  While the 
authors discuss the management of a wide range of specific conditions, the 
notable feature of the text is the use of a single assessment algorithm for all 
emergencies and standardised management strategies, such as: ‘never 
withhold oxygen in any medical emergency’ (64).  Their recommendations 
have many similarities to Between the Flags. 
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Bennett and Rosenberg’s (2002) is a weighty tome that runs to some 35 
chapters and over 500 pages of text, with an extensive list of contributors (65).  
While encyclopaedic in its compass, the main problem with the book, as far as 
being a practical guide for the general practitioner, lies in its extensive detail 
and the fact that it is far too unwieldy for practical use.  The discussions on 
basic principles tend to be overly complex and the list of ‘essential’ 
components and drugs are beyond the scope and capacity of most general 
dental practitioners.  This detracts from some important and valuable 
information, such as that contained in the chapter on paediatrics.  It remains, 
however, a valuable reference text. 
 
Thornhill, Pemberton and Atherton (2005) offer some good practical advice 
which makes their text more useful as a guide (66).  The emphasis on 
teamwork and regular practice drills is also welcome advice.  The 
recommended equipment and drugs are reasonable and the discussion on 
‘collapse of unknown cause’ is important as all collapses will be undiagnosed 
initially.  When discussing cardiac issues the authors refer to the various 
electrocardiogram (ECG) rhythms, although it is unlikely a general dentist will 
have an ECG monitor or the knowledge to accurately interpret cardiac 
rhythms.  In discussing hypoglycaemia the authors recommend obtaining a 
blood glucose measurement if a glucometer is available.  Curiously, the 
recommended method of patient assessment is based entirely on general 
observation and there is no reference to respiratory or pulse rates, blood 
pressure or oximetry.  Nor do the authors recommend dentists to obtain basic 
monitoring equipment to assist in assessing and monitoring the unwell patient. 
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Robb and Leitch (2006) also focus on practical management in their text (67).  
They provide a short list of basic equipment and drugs that most dentists 
would be comfortable having in their practices.  Their recommendations for 
evaluating every patient on arrival (posture, speech, skin colour, respiratory 
rate, etc, with ‘special investigations’ such as blood pressure if required) are 
an important reminder not to make assumptions concerning patients’ day to 
day well-being.  However in their discussions of the management of specific 
conditions, the authors forego any reference to assessment or monitoring and 
focus entirely on treatment.  While one or two signs are provided for the 
various conditions, there appears to be an underlying assumption that the 
clinician, using this text as a guide, will remember to undertake all the 
necessary assessment steps and will be able to quickly diagnose the patient’s 
medical condition in every case. 
 
Malamed (2007) focuses on the need for both vital signs’ monitoring and the 
use of an assessment algorithm (68).  His algorithm is quite different from 
many others and does not clearly identify certain important steps.  However it 
is easy to remember and follow in an emergency situation (69).   The 
equipment and medications lists are extensive and may well exceed what 
many practitioners would be prepared to hold or use in an emergency.  The 
author’s discussions on various conditions are comprehensive and there are 
many management charts provided; possibly too many for easy access and 
use in an emergency situation. 
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Meiller et al. (2008) created a practical guide for emergency management that 
is designed as a series of step-by-step charts for actual use in a critical care 
incident (70). However, their list of required emergency drugs is far more than 
most dentists would be prepared to purchase or use.  Their recommendations 
for assessment and monitoring are good, but the one weakness is that the 
authors provide no information on normal physiological ranges. 
 
Balmer and Longman (2008) produced a comprehensive guide that includes 
an explanation of the physiological underpinnings of medical emergencies (71).  
There is much discussion on abnormal cardiac rhythms and, as has been 
noted in the commentary on Thornhill, Pemberton and Atherton’s 2005 text 
(66), while a theoretical knowledge of these may be important ECG readings 
are unlikely to be available to a general dentist in an outpatient clinic.  The 
authors utilise the ABCDE assessment tool, which is well-known in Europe, 
and recommend the use of monitors.  Their discussion on routes of drug 
administration, and the pharmacological outcomes of these routes of 
administration, is also valuable. 
 
Ganda’s (2008) text is a practical guide that also sets out a comprehensive 
assessment approach (72).  The section on physical examination is thorough 
and includes the auscultation of heart and lungs, which is not often discussed.  
The list of ‘common’ medications for use in medical emergencies, however, 
exceeds the knowledge and confidence limits of most general dentists. 
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Jevon (2010) produced a small ‘basic guide’ to medical emergencies (73).  The 
recommended equipment and medications are comprehensive without being 
too intimidating for the general dentist and his discussion of clinical signs and 
the use of the ABCDE assessment algorithm is easily understood. However 
some areas – such as the asthma chart – are too complex and may confuse a 
dentist in a stressful emergency situation.  The text does cover the ‘basics’ 
very well and could be easily used as a chair-side guide. 
 
The Therapeutic Guidelines: Oral and Dental (2012) devotes a short section 
to medical emergencies (74).  The space limitations of this small tome mean 
that the information tends to be too concise and over-simplified.  This section 
would greatly benefit from the provision of a basic algorithm to which an 
inexperienced clinician could refer to in an emergency for the general 
assessment and initial management of an unwell patient. 
 
Beyond textbooks, there are many published articles providing information on 
medical emergency care. Scientific articles, by their nature, tend to focus on 
specific aspects of care or particular areas of interest.  The following articles, 
all published prior to 2000, demonstrate the range of approaches taken by the 
various authors. 
 
Kogan (1958) provides an early example of a basic guide for care (75).  The 
author has set out clear explanations, presentations and management 
strategies for allergies, local anaesthetic reactions, cardiovascular problems 
and syncope.  Hendler and Rose (1975) focus on patient assessment, and 
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provide a comprehensive guide, and system, for this (76).  The authors then 
discuss topics such as cardiovascular emergencies, transient loss of 
consciousness, respiratory emergencies and local anaesthetic toxicity.  Their 
management recommendations are confined to discussions within the body of 
the text and the authors do not provide a system for care.  Lipp et al. (1992) 
focus on the prevention of emergencies (77).  Their discussion considers the 
evaluation of risk factors, the taking of a medical history, preventive 
management of pre-existing conditions, appropriate treatment planning for 
medically compromised patients, the use of monitors and basic emergency 
equipment.  Malamed (1997) focuses on the use of a standard management 
algorithm (78).  He demonstrates its use for a range of medical conditions, 
such as allergy, chest pain/angina and myocardial infarction.  Morrison and 
Goodday (1999) discuss prevention and assessment (79). Importantly, a major 
focus of the article is on teamwork and how to organise an emergency team. 
 
Since 2000, many articles have tended toward even more specific topics.  
This can be seen in the examples below. 
 
Malamed (2003) focussed on paediatric issues in emergency management 
(80).  While the use of a generic algorithm is continued (78), the case examples 
considered issues such as paediatric sedation and childhood asthma.  In the 
wake of the 2001 terrorist attack on New York, Glotzer et al. (2006) discussed 
the potential role of dentists in catastrophe management, including issues 
such as bioterrorism (81).    The main focus of the article concerned the 
development of specific training programs.  Gill et al. (2007) reviewed current 
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recommendations on basic life support (82).  Importantly the authors also 
discussed paediatric life support as a separate issue.  Haas (2007) focussed 
on teamwork and communication (83).  Based on a standard algorithm, the 
individual roles of team members are explained, as well as the best means of 
team communication.  Reed (2010) presented a general review article on 
emergency care (84).  However, the main focus of the article lies in the 
diagnosis of problems and the means to achieve a diagnosis.  Jevon (2012) 
reviewed the United Kingdom’s Resuscitation Council’s medical emergency 
guidelines (85).  This article focuses on specific management skills; including 
the use of algorithms, the delivery of oxygen, the use of oximetry and the use 
of automated external defibrillators.  Omar (2013) focussed on patient 
assessment and prevention of deterioration (86).  Importantly, the author 
introduces the concept of colour-coded observation charts to assist in 
assessing the health of the patient and the types of response that should be 
initiated.  This concept mirrors the NSW Health observation charts (Fig 2).  
Jevon (2014) devotes his attention to oxygen therapy (87).  The article 
considers in detail the equipment, administration procedures, and the care of 
the equipment.  Greenwood and Meechan (2014) consider specific aspects of 
emergency care, such as respiratory support and defibrillation, in one paper 
(88).  In a second paper, Greenwood and Meechan (2014) focus on specific 
issues of concern to dentists (89). 
 
The written word is not the only means of didactic education nowadays.  In 
2009 the Dental Board of NSW published a CD-ROM on medical 
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emergencies in the dental office (90).  This disc presented several emergency 
scenarios, using actors, and demonstrated how a dentist might manage them. 
 
Didactic Education: Emergency equipment and drugs 
 
A particular focus of textbooks and journal articles concerns the emergency 
drugs and equipment that should be held by dentists as well as their 
appropriate use. Chapman (1997) surveyed Australian dentists for their 
opinion on what emergency equipment and drugs should be kept (32).  
Seventy percent of respondents listed oxygen, which means that 30% did not 
consider an oxygen supply as part of a basic emergency kit.  The most 
commonly recommended drug was adrenaline, but only identified by 34% of 
the respondents.  Oral glucose, a bronchodilator, and glyceryl trinitrate (GTN) 
were considered necessary by only approximately one in eight practitioners.  
Atherton, McCaul and Williams (1999) conducted a similar survey of general 
dentists in the United Kingdom (91).  The survey showed that approximately 
90% of respondents possessed oxygen, adrenaline and an ‘injectable steroid’ 
and 80% held glucose, GTN and salbutamol.  It is appropriate, therefore, to 
review the recommendations that have been made over the years. 
 
Gill, Sharma and Whitbread (1998) provided a list of drugs that included: 
oxygen, adrenaline, glyceryl trinitrate (also known as nitroglycerin and GTN), 
nitrous oxide, glucagon, glucose, salbutamol, hydrocortisone, diazepam, 
flumazenil and chloropheniramine (92).  Atherton, McCaul and Williams listed 
the recommendations of the ‘Poswillo Report’: oxygen, adrenaline, 
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intravenous (IV) lignocaine, atropine, calcium chloride, sodium bicarbonate, 
GTN, aminophylline, salbutamol, chlorpheniramine, dextrose, hydrocortisone, 
flumazenil, naloxone, midazolam, suxamethonium and both dextrose and 
colloid infusion solutions (91).  The American Dental association (2002) 
recommended adrenaline, a ‘histamine-blocker’, oxygen, GTN, a 
bronchodilator, sugar and aspirin as a minimum emergency drug list (93).  
Chapman (2003) recommended a short list consisting of oxygen, adrenaline, 
glucose gel, GTN, soluble aspirin, salbutamol with a spacer kit, and glucagon 
(94).  Grogan (2004) recommended adrenaline, GTN, albuterol, 
diphenhydramine, glucose and oxygen, which are all on the American Dental 
Association’s recommended drug list (95).  To these, Grogan added a 
corticosteroid, an anticonvulsant and an ammonia inhalant.  In 2006, Haas 
recommended GTN, morphine and nitrous oxide for the management of 
angina pectoris (96).  Matthew (2006) recommended that emergency kits 
should contain oxygen, salbutamol, adrenaline, GTN, aspirin, morphine, 
hydrocortisone, diphenhydramine, sugar cubes and glucagon (97).  Haas 
(2006) also produced a list of essential emergency drugs as well as a list of 
supplementary drugs (27).  The essential drugs were: oxygen, adrenaline, 
GTN, an antihistamine, salbutamol, and aspirin.  The additional drugs were: 
glucagon, atropine, ephedrine, hydrocortisone, morphine, nitrous oxide, 
naloxone, lorazepam, midazolam, and flumazenil.  Rosenberg (2010) listed 
oxygen, adrenaline, diphenhydramine, GTN, albuterol, glucose, aspirin, and 
aromatic ammonia (98).  Greenwood and Meechan (2014) listed oxygen, GTN, 
aspirin, salbutamol, adrenaline, glucagon, oral glucose, and midazolam (88). 
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Table three presents a list of drugs recommended by twenty of the authors 
cited herein, along with the number of authors who recommended the 
particular drug. The list contains 32 individual agents.  While all these agents 
undoubtedly have a place in the emergency department of a hospital, is 
questionable whether they all have a place in an outpatient dental clinic.  As 
noted by Atherton, McCaul and Williams, many drugs that are recommended 
to be held by dentists ‘were not used in more than 8000 years of practice’ (91). 
 
Table four lists the recommended equipment from 17 of the authors cited 
herein, along with the number of authors who recommended the particular 
item. The list contains 39 pieces of equipment.  As with many of the 
recommended medications, all of these items have a place in an emergency 
department.  However, the likelihood of a general dentist having to use much 
of this equipment in an emergency is low.
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Table 3: List of recommended emergency medications and number of mentions (from 20 
sources) 
DRUG/AGENT NUMBER OF MENTIONS 
Adrenaline 20 
Glyceryl trinitrate (GTN) 19 
Oxygen 18 
Benzodiazepine 
(diazepam, midazolam, lorazepam) 
17 
Bronchodilator 
(salbutamol, albuterol) 
17 
Glucose (oral) 16 
Aspirin  14 
Corticosteroid  
(hydrocortisone, dexamethasone) 
13 
Glucagon  12 
Ammonia (inhalant) 6 
Morphine 6 
Naloxone  5 
Flumazenil  3 
Lignocaine (IV) 3 
Nitrous oxide  2 
Aminophylline  2 
Atropine  2 
Aluminium chloride  1 
Aminocaproic acid 1 
Calcium chloride  1 
Chlorphenhydramine  1 
Esmolol  1 
Famotidine  1 
Phenylephrine (nasal) 1 
Promethazine  1 
Sodium bicarbonate 1 
Suxamethonium  1 
Verapamil  1 
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Table 4: List of recommended emergency equipment and number of mentions (from 17 
sources) 
EQUIPMENT No. of MENTIONS EQUIPMENT No. of MENTIONS 
Bag-valve-mask 14 Nebuliser spacer 2 
Oral airways (Guedel) 13 Pulse oximeter 2 
Syringes and needles 11 Blanket  1 
Oxygen delivery system 10 Clock with second hand 1 
Portable suction 10 First aid kit 1 
Automated defibrillator 9 Gauze  1 
Pocket mask 9 Gloves  1 
Oxygen masks 8 Infusion sets 1 
sphygmomanometer 6 Laryngoscope  1 
Nasopharyngeal airway 5 Light (portable) 1 
Tourniquet  5 Nasal cannulae 1 
Glucometer  4 Paper bags 1 
IV cannulation equipment 3 Pillow  1 
Magill forceps 3 RA equipment 1 
Stethoscope  3 Scalpel  1 
Yankauers sucker tip 3 Scissors  1 
Alcohol skin wipes 2 Surgilube  1 
Cricothyrotomy kit 2 Tape (skin) 1 
Endotracheal tubes (ETT) 2 Tongue blades 1 
Laryngeal mask 2   
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A Commentary on Didactic Education and the Need for 
Practical Training 
 
The references cited in the preceding sections all contain valuable information 
covering the various aspects of medical emergencies.  The one weakness in 
any didactic training, whether by text, lecture or demonstration, is the inability 
to provide the recipient with the practical application of the knowledge – the 
‘hands-on’ experience.  Undergraduate education in medical emergencies has 
been particularly lacking in providing practical training to dental students.  
Ralph, Stewart and Macmillan (1990) surveyed recent graduates and 
graduating students on various aspects of their undergraduate training (99).  In 
the area of medical emergencies, 60% of the respondents considered the 
amount of theoretical information on emergency care was ‘about right’.  
However, 72% of the group stated that the practical training was ‘too little’ (99).  
A subsequent survey of the graduates by Stewart and Macmillan (1992) 
confirmed the students’ opinion that practical emergency training was 
inadequate (100).  Hussain, Matthews and Scully (1992) assessed a group of 
British undergraduates on their knowledge and skills in cardiopulmonary 
resuscitation (CPR) (101).  Only 7 of the 16 students tested passed a multiple-
choice questionnaire and none were able to successfully perform CPR. 
 
The issue of undergraduate training is world-wide.  In 1985 Clark, Heine and 
Fryer researched medical emergency training in United States dental schools 
(102).  The authors found that only 40% of schools taught medical emergency 
training as a separate course and approximately half of the schools devoted 
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more than ten hours to such training through the course of the undergraduate 
curriculum.  Thirty-five percent of schools did not even have medical 
emergency orientation for the teaching staff of their faculty.  In 1993, Clark 
and Fryer surveyed U.S. dental schools on how medical emergency 
management was taught (103).  The authors found that lectures were the most 
common teaching method, being used in 96% of dental schools.  Other 
modalities included seminars, videotapes, films and slides.  Somewhat less 
than half of the schools utilised role-playing and problem-solving exercises 
and approximately one-third offered some venipuncture training.  While all 
schools offered CPR courses, a percentage did not have recertification for 
either students or staff.  Vital signs monitoring was not routinely taught (103).  
In 2006, Clark et al conducted a ‘twenty-year follow-up’ of the original 1985 
study (104).  Seventy percent of the schools reported devoting more than ten 
hours to undergraduate training.  However, lectures were still the dominant 
teaching modality, used in 95% of schools.  All schools conducted CPR 
training, but recertification was still not available in all institutions.  Medical 
emergency orientation for faculty teaching staff was only available at 81% of 
the institutions surveyed.  Mutzbauer et al. (1996) compared undergraduate 
training in German dental schools (105).  The authors found that while dental 
schools in the ‘former East Germany’ offered practical training programs, 
schools in the ‘former West Germany’ relied on theoretical education and 
theoretical examination.  Broadbent and Thomson (2001) reported that 57% 
of surveyed New Zealand dentists were dissatisfied with their undergraduate 
training in medical emergencies (36).  Laurent et al. (2009) tested a group of 
French undergraduates and found that none were sufficiently proficient in 
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CPR (106).  Le et al. (2009) found that, although students were able to 
demonstrate theoretical knowledge concerning the administration of oxygen, 
only 15% of a group of students were able to administer oxygen to a patient 
within an acceptable time and that 50% of the students tested were unable to 
operate the equipment (107). 
 
Practical training for dentists also needs improvement.  Fast, Martin and Ellis 
(1986) found that although 91% of surveyed dentists reported having received 
training, only 30% had attended any continuing education in medical 
emergency training over the ten year period prior to the survey (29).  Theisen, 
Feil and Shultz (1990) found that while only 44% of the dentists they surveyed 
‘felt comfortable’ to manage a medical emergency, 40% had undertaken no 
more than eight hours of continuing education in emergency training and 27% 
had undertaken no training at all (44).  Further, 40% of the staff in dental 
offices had received only informal training in emergencies and 33% had 
received no training.  Of those staff who had received training, 37% only 
received it when they were hired (44).  Hussain, Matthews and Scully (1992) 
assessed a small group of dentists on their CPR skills (101).  Six of the nine 
dentists passed the theory but all failed the practical assessment.  Chapman 
(1995) found that 64% of dentists who graduated in the ten years prior to the 
survey had not undertaken any resuscitation training since graduation and 
58% of those who had been graduated for ten to fifteen years had also not 
undertaken any training (25).  Chate (1996) found that 18 months after training 
most dental staff were unable to evaluate or manage an emergency scenario, 
demonstrating the loss of skills that occurs without ongoing practical training 
 70 
(45).  Broadbent and Thomson (2001) found that although 78% of their 
surveyed dentists had attended a first aid course, only 58% had attended a 
continuing education course on medical emergencies (36).  Only half of the 
surveyed group held a current CPR or first aid certificate.  Gonzaga et al. 
(2003) found that none of a group of surveyed Brazilian dentists had received 
practical CPR training, yet over half considered themselves competent (47).  
Muller et al. (2008) surveyed German dentists regarding medical emergency 
training (38).  Ninety-two percent of respondents had undergone training, but 
23% had done so only once.  Twenty-three percent had not trained for at least 
twelve months and 28% had not trained for at least two years.  Notably, a 
small but significant number of the respondents, 9%, stated that they were not 
interested in providing emergency care for their patients (38). 
 
Several studies appear to show that a percentage of dentists surveyed, from 
3% to 20%, did not indicate an interest in undertaking medical emergency 
training (34, 44, 46, 48, 52).  The reasons for this are not explored and it may be 
due to the dentists’ perceptions of competence or to individuals having 
undertaken training prior to the various surveys.  A more disturbing statistic 
lies in those studies in which dentists stated that they held no interest in 
providing emergency care to their patients should it be required.  The figures 
range from 1% (48), through 4% (29), 4.6% (39), up to 9% of those surveyed (38).  
The surveys did not explore the reasons for this response, but the answer 
may perhaps lie in a lack of practical experience. 
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Practical Training Programs: Basic Life Support 
 
The most basic, practical medical emergency training a dentist can receive is 
Life Support training.  Life Support, often called Basic Life Support (BLS), has 
been taught in schools and communities across Australia and internationally 
for decades.  The current Australian BLS algorithm (Fig. 4) is derived from the 
International Liaison Committee on Resuscitation (ILCOR) and the European 
Resuscitation Council’s (ERC) guidelines in 2005  (108, 109).  Changes to the 
BLS algorithm, made by ILCOR in 2010, are considered minor and have not 
yet impacted on the Australian algorithm (110). 
 
The addition of defibrillation to this algorithm occurred after the 2005 ERC 
guidelines.  Chest compression remains the primary focus in a cardiac arrest 
and defibrillation is still considered separately to basic life support in the 2010 
International Consensus on Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care Science with Treatment Recommendations (CoSTR) 
guidelines (111, 112).  However, the prevalence of automated external 
defibrillators (AED) in public places, such as schools, railway stations and 
shopping malls, has led to their use being incorporated into life support 
training for even members of the public. 
 
In 2003, ILCOR produced an Advisory Statement which noted that ‘healthcare 
professionals are reluctant to attend BLS courses, although numerous studies 
have shown that they are not uniformly proficient in BLS skills’ (113).  The 
ILCOR position was that ‘all healthcare professionals should be able to 
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demonstrate competency in the skills of BLS’ and ‘should also demonstrate 
their skills on a regular basis’.  Further, ‘healthcare professionals must receive 
their initial training in BLS while students’ (113).  In dentistry there have been 
calls for such training for some time prior to this (114, 115). 
 
 
Figure 4: Basic Life Support Algorithm, from Australian and New Zealand Resuscitation 
Councils 
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Undergraduate Life Support Training 
 
Martin and Fast (1986) found that only 40% of surveyed dentists received 
CPR training as undergraduates and that only 52% stated that they held 
current CPR certification (30).  Graham and Scollon (1996) found that while all 
dental schools in the United Kingdom taught BLS ‘at least once’, 36% of the 
schools did not formally assess the students’ competencies (116).  Further, 
only 21% of UK dental schools taught BLS annually, with another 21% only 
teaching it in one of the undergraduate years (116).  In 2000, Jordan and 
Bradley reviewed undergraduate BLS training in a single region of the United 
Kingdom by surveying the institutions providing health care courses (117).  
Unfortunately medicine and dentistry were grouped together, but the authors 
found that all the courses stated that they introduced BLS training in first year, 
conducted refresher training at least annually and performed assessments of 
the students’ competencies (117).   
 
Despite ILCOR and ERC recommendations, when Sopka et al. (2012) studied 
a group of German dental students almost 90% reported no history of training 
in emergency medical care (58).  However, over 90% had attended CPR 
training as part of the requirements to obtain a driver’s licence in Germany but 
for almost all participants this training took place more than three years prior 
to the study (58). 
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Practitioner Life Support Training 
 
Girdler and Smith (1999) found that 96% of their surveyed group (291 
dentists) stated that they undertook CPR training at least every three years 
and 59% received re-training yearly (34).  Bassi et al.’s (2002) second survey 
of senior house officers found that 77% had received CPR training within the 
previous 12 months but that a small number of respondents had been given 
only lectures (52). 
 
Competency in Life Support 
 
Chate’s (1996) study found that knowledge and skills significantly deteriorated 
18 months after receiving CPR training (45).  Gasco, Avellanal and Sanchez 
(2000) conducted an assessment of undergraduates’ CPR skills immediately 
following training (118).  The authors found that only half of the students could 
perform adequate chest compressions or adequate ventilation (118).  The trial 
by Lepere, Finn and Jacobs (2003) has relevance for assessing CPR 
competencies by dentists (119).  The authors were able to demonstrate that life 
support could be performed on a collapsed patient in a dental chair as 
effectively as for a patient on the floor (119).  Yamazaki et al. (2007) assessed 
a group of dentists who had completed a BLS course which included the use 
of AED six months prior to the assessment (120).  The results showed that a 
significant level of knowledge and skill was lost after six months.  The authors 
also found that a short, one-hour, course was insufficient to adequately train 
dentists (120).  Gill et al. (2007), in reviewing the Resuscitation Council UK’s 
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guidelines of basic life support, noted that the adequacy of chest 
compressions was a major concern (82).  Visram and Parmar (2009) 
conducted an audit on CPR skills among junior dental staff at a university 
hospital (121).  The results showed that increasing the frequency of re-training 
as well as employing a range of teaching modalities improved the participants’ 
assessment scores from 67% to 90%, which had been set as the pass mark 
(121). 
 
Practical Training Programs:  Advanced Life Support 
 
Prior to 2005, ‘advanced life support’ (ALS) meant the use of a defibrillator in 
cases of cardiac arrest.  With the ready availability of AEDs and the teaching 
of their use to the lay public, the term ‘advanced life support’ now embraces a 
range of emergency care beyond the cardiac arrest.  The scope of advanced 
life support is identified in Recommendation 91 of the Garling Report (5), the 
policy directives of NSW Health (6, 7, 8) and the Between the Flags project and 
curriculum (9, 15).  The 2003 ILCOR recommendations for the teaching of 
advanced life support to healthcare professionals include: ‘small-group, 
scenario-based, facilitated, interactive teaching’, ‘high-fidelity simulation-
directed training’, ‘crisis resource management and communication’, and 
‘specific emergencies that participants are likely to encounter’ (113).  This 
document also advises the use of the term ‘facilitator’, rather than ‘instructor’, 
partly in recognition of the peer-directed nature of the training and partly to 
indicate the shift in responsibility for the acquisition of knowledge and skills to 
the trainees (113). 
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This training requires the use of simulation tools including life-like 
mannequins.  It is appropriate, therefore, to acknowledge the work of Asmund 
Laerdal who introduced the Resusci Anne™ to the world in 1960 and whose 
company has been at the forefront of simulation mannequin development ever 
since (122). 
 
The recognition of the need for dentists to learn more comprehensive medical 
management extends over many decades.  As noted, in Australia Helsham 
(1959) discussed the management of emergencies occurring during dental 
treatment (22) and this was followed by articles by Sara (23 and Helmore in 
1963 (24).  Sanger, Bomberg and Domer (1979) set forth a ‘conceptual model’ 
for a medical emergency training program for the undergraduate curriculum 
(123).  The authors recommended programs specifically designed for dentistry, 
the development of innovative training methods with relevant goals and a 
program that would cover each of the five years of undergraduate training.  
The authors envisaged both didactic and practical components and evaluation 
of behavioural outcomes as well as competencies (123).  In the same year, 
Racey and Weaver (1979) examined a group of undergraduate dental 
students to determine whether they could attain the standards of advanced 
life support for medical practitioners set by the American Heart Association 
(124).  The program featured elements on airway management, including 
intubation, intravenous access, the use and administration of emergency 
drugs, recognition of cardiac dysrhythmias, acid-base balance and blood gas 
monitoring and management, and defibrillation with a manual defibrillator.  
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Ninety percent of the participants achieved the 85% pass mark on the written 
examination and 95% met the clinical performance standards, including the 
time constraints, demonstrating that dentists were capable of performing 
advanced medical emergency care at the same standard as their medically 
trained colleagues (124).  Stearns et al. (1985) demonstrated that dental 
students were not only capable of fitting into a medical clinical environment 
but the experience had a positive impact on their patient management and 
awareness of potential medical problems (125). 
 
In 1981, Fast and Graham published guidelines for the training of American 
dentists in medical emergency management (126).  While general in outline, 
some of the specific recommendations included the knowledge and use of 
drugs for cardiovascular, respiratory and central nervous system diseases as 
well as allergy, and the ability to administer agents by IV infusion (126).  
Bricker, Drinnan and Falace (1990) reviewed and expanded Fast and 
Graham’s recommendations (127).  The new guidelines set down the 
recognition of certain clinical signs and ‘common medical emergencies’ and 
included an extended range of emergency medications.  The authors also 
advocated that dentists should be able to perform a range of specific 
management procedures, from the simple, such as ‘pulse and blood pressure 
determination’, to the complex, such as the insertion of a ‘mechanical airway’ 
and cricothyrotomy (127).  The details of how such a program was to be taught 
were not spelled out in either document, but that the training should include ‘a 
didactic and laboratory component [with] reinforcement by either real or 
simulated emergencies’ (127).  However, as Clark, Heine and Fryer (1985) 
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found, the actual emergency training provided in American dental schools at 
the time fell far short of these recommendations (102). 
 
Morrison and Goodday (1999) advocated that Canadian dentists be trained in 
many of the procedures that come under the heading of advanced life support  
(79). The authors’ recommendations included the development of a team 
response, with a team leader, and practising responses through the use of 
simulated emergency events (79).  In Britain, Girdler and Smith (1999) found 
that many of the recommendations for dentists were unrealistic (34).  The 
authors found that few dentists felt they could perform an emergency 
cricothyrotomy, noting that ‘this is a difficult procedure to perform, even by 
experts, and it is even more difficult in an emergency situation’ and they 
debated whether this should even be taught to dental practitioners (34).  
Similarly, Girdler and Smith noted that the English Department of Health’s 
recommended list of emergency drugs contained ‘many second-line drugs 
which dental practitioners would never be expected to be competent to use’ 
(34).  Their conclusion was that medical emergency training for dentists 
needed review towards ‘practically-oriented training’ specific to their 
requirements (34).  However, when Coulthard et al. (2000) questioned dentists 
who had undertaken the ALS course of the Resuscitation Council (UK) the 
respondents all reported that the course was very beneficial and appropriate 
(128).  Although acknowledging that some aspects of the training were not 
important for dentistry, the participants did not want a course specific for 
dentistry and considered that attaining the same certification as their medical 
colleagues was important (128).  Yet a study of German dentists and their 
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assistants found a different outcome.  Weber Muller and Koch (2004) 
surveyed a group of dentists and assistants who had undertaken a one-day 
medical emergency training program based on the European Resuscitation 
Council’s ALS guidelines (129).  After training only 69% of the dentists 
considered that an AED should be available in dental practices and 26% still 
felt unable to manage a case of anaphylaxis.  Almost 40% of the assistants 
felt unable to manage a respiratory emergency (129). 
 
In 2005, Spielman et al. reviewed the core competencies for dental 
undergraduate training in the United States (130).  The authors found that 
expected competencies now included: knowledge of normal physiological 
signs, the use of patient monitors, the recognition of abnormal physiological 
values and the ability to initiate patient management in response to abnormal 
findings (130).  Further, graduate dentists were expected to be able to 
‘anticipate, diagnose and provide initial treatment and follow-up management 
for medical emergencies’ as well as ‘anticipate, prevent, and manage 
complications arising from the use of therapeutic and pharmacological agents’ 
(130).  However, it was beyond the scope of the paper to discuss how these 
competencies were taught or assessed. 
 
In 2008, Balmer and Longman described a course that had been developed to 
train British dentists in the management of medical emergencies to satisfy the 
ALS requirements of the Resuscitation Council (UK) and the General Dental 
Council (131).  The course included: didactic presentations, skills stations and 
scenario training – the latter with an emphasis on teamwork.  In contrast to 
 80 
Coulthard et al.’s conclusions (128), Balmer and Longman’s findings indicated 
that a program that was structured around the dental practice environment 
was more appropriate (131).  The authors did identify ‘difficulties’ with the 
establishment of such a specific program.  These included the cost of 
purchasing mannequins and creating realistic clinical environments and the 
need to train instructors who well understood both ALS education and 
dentistry (131).   
 
Balmer (2008) also discussed the needs of an undergraduate training 
program that had been established at an English university (132).  The program 
was conducted over the course of one week and included lectures, a series of 
skill stations and scenario training.  Participants were assessed by multiple-
choice questionnaire (MCQ) and an evaluation of the students’ performance 
during a scenario. As with the course for dentists (131), this program aimed to 
comply with the requirements of the General Dental Council and 
Resuscitation Council (UK).  The issues of the program’s costs and the 
requirements of educators were again discussed and found to be equivalent 
to the registered dentists’ course (131, 132). 
 
Simulation training has been used in medical emergency training for many 
years and is part of the recommended teaching modalities in the 2003 ILCOR 
recommendations (113).  There have been some recent studies that have 
looked specifically at simulation in dentistry.  Newby, Keast and Adam (2010) 
conducted a trail with 52 final year undergraduates (26).  The simulation was 
based in a dental clinic and the focus was on giving the students experience 
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in life support in a realistic environment.  The students were not assessed on 
their performance and a ‘pause and discuss’ approach, in which the scenario 
could be suspended while various aspects were discussed, was used (26).  
Tan (2011) provided four scenarios to 24 paediatric dental residents in a 
medical simulation centre (133).  The participants were given ten minutes 
orientation to the simulation clinic, then the scenario was run for ten minutes 
(with no intervention) followed by a fifteen minute debrief.  While the overall 
response to simulation training was positive, some respondents felt that they 
were unprepared for the simulation experience and were unfamiliar with the 
equipment and medications (133). Tanzawa et al. (2012) assessed skills’ 
performance for 98 final year dental students using mannequins (134).  While 
the examiners rated the students’ response poor, there was no indication 
whether the students received any orientation to the mannequin or the 
simulation environment.  Kalsi et al. (2013) studied eleven oral and 
maxillofacial surgery residents on their ability to manage a simulated 
emergency (135).  The simulated environment was an operating theatre and 
the program was run over four one-day sessions.  After the training there was 
a general improvement in competencies and confidence (135). 
 
While these studies are all aimed at providing simulation training to dentists, it 
is clear that the aims and the methodologies are all different.  It is important, 
therefore to provide a detailed explanation of both the training program 
undertaken in this research project as well as the aims and methodology of 
the research.  This explanation comprises the second part of this thesis. 
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PART TWO: The training program and the 
research project 
 
Chapter seven: The training program for Oral 
Health Services, Sydney Local Health District 
 
Note 1: References in the text to ‘the Curriculum’ and ‘Module’ refer to: The Clinical 
Excellence Commission.  Between the Flags Curriculum, Version 1.3.  27 July 2010. 
Note 2: References in the text to ‘the Manual’ and ‘Chapter’ refer to: Jaques T, Fisher M, 
Hillman K, Fraser K (Eds). DETECT Manual. 2nd Edition. 2010. Clinical Excellence 
Commission, Sydney. 
Note 3: References in this chapter marked 2.1, 2.2 or similar refer to Appendix 2. 
 
 
NSW Health Policy required all facilities to put in place a medical emergency 
training program for all clinical staff that was ‘based on the Between the Flags 
Education Program’ (1).  The program was required to ‘include aspects of 
clinical assessment of the patient, the facility escalation protocol and 
appropriate care to provide while waiting for assistance’ (1).  The program was 
to consist of three components:  
 
i) An on-line Awareness program that introduced the concepts of Between the Flags and was 
considered suitable for all clinical personnel, regardless of their background or level of 
qualification;  
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ii) DETECT, which was to provide detailed theoretical and practical training ‘to recognise and 
provide appropriate care for patients who are clinically deteriorating and incorporate 
appropriate communication, escalation and handover processes into their practice’ (1);  
iii) Advanced clinical and resuscitation skills, which were not further defined in the Policy. 
 
The aims of the initial DETECT program were: 
 
i) The care of the deteriorating adult patient (1); 
ii) The detection of deterioration in patients on the wards (2); 
iii) The provision of simple interventions to reverse deterioration (2); 
iv) The ensuring of timely intervention and escalation when indicated (2); 
 
The focus of the original program was the care of inpatients.  This can be 
seen in references to ‘patients on the wards’ (2) and ‘hand-over processes’ (1).  
The concepts of a ‘facility escalation protocol’ and what to do while ‘waiting for 
assistance’ (3) are not inpatient specific.  They are, however, described and 
discussed in relation to the hospital ward environment.  Certain components 
of the program, set out in the Between the Flags Curriculum and the DETECT 
Manual, are specific to medical inpatient care and have little or no relevance 
to the outpatient dental environment: 
 
Curriculum: Module 7 – Renal Deterioration and DETECT Manual Chapter Four – The Five 
Causes of Anuria; 
Curriculum Module 9 End of Life Decisions and DETECT Manual Chapter Seven Decisions at 
End of Life; 
Curriculum Module 13 – Intra-hospital transport and DETECT Manual Chapter Eleven – Intra-
hospital Transport. 
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There are also sections within other Curriculum Modules and DETECT 
Manual Chapters that lie beyond the scope of dental practice.  The challenge 
was to design a program that satisfied the requirements of NSW Health Policy 
and the Between the Flags Curriculum yet was entirely relevant to the needs 
and circumstances of dental practice. 
 
The original program was also focussed on the care of adults.  A paediatric 
program, DETECT Junior, was released in 2012 (4).  Training commenced in 
2013, but access was limited to clinicians directly involved in paediatric care.  
There was no crossover between the two programs. 
 
The Structure of the Program  
 
The NSW Health Policy stated that the DETECT program was to consist of an 
‘e-learning resource’ and ‘a face-to-face practical session’ (1).  The Between 
the Flags Curriculum Tier 2 described the program as ‘a blended learning 
methods package centred around 6 core modules (compulsory units) and 5 
in-service modules (elective units)’.  The theoretical component of DETECT  
was to be ‘covered in a self-paced e-learning program’, while the practical 
training was to be ‘covered in half day and full day face to face formats’ (2). 
 
Review of the e-learning component found that much of the material was not 
relevant for dentists working in an outpatient clinical environment.  It was also 
thought that many dentists would struggle with concepts of emergency 
medical management to which they had not previously been exposed.  It was 
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decided that the Oral Health Services’ program would be conducted entirely 
face-to-face and that the program would incorporate both theory and practice.  
Such a structure would offer flexibility to enable immediate explanation and 
expansion of questions that might arise during the course, a situation that was 
considered highly likely given the novelty of this training.  The amalgamation 
of both theory and practice into the program meant that a full day course 
would be required.  The format for the course was based on the Between the 
Flags Curriculum’s DETECT One Day Workshop.  Table 5 compares the 
Curriculum’s model one-day workshop plan and the Oral Health Services’ 
plan.  Note that the times of the Oral Health sections do not exactly coincide 
with those of the model program. 
 
Table 5 shows that all of the topics presented in the Curriculum model were 
covered in the Oral Health Services program.  The format of the model 
program was reorganised to provide a better progression of concepts, from 
the more familiar to the less familiar or more complex.  The content of the 
topics covered was also altered somewhat from the Curriculum’s Modules.  
This will be discussed in the subsequent section on course content (vide 
infra).   
 
Another alteration to the Between the Flags Curriculum model was the 
decision to provide a second one-day program for Oral Health staff.  The 
rationale for this was the knowledge that most dentists lacked any previous 
exposure to this type of medical emergency training.  It was considered that a 
single one-day course would be insufficient for many participants to gain a 
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good understanding of the requirements and also achieve the necessary level 
of ‘skills and confidence to detect signs of deterioration’ that was sought in the 
DETECT program’s aims (2).  It was also thought that a second one-day 
course would provide useful reinforcement for clinicians who were rarely 
called upon to manage medical emergencies.  It was anticipated that the Part 
2 course would subsequently become the basis for ongoing revision 
programs, as required by NSW Health Policy (1).  The format for the second 
one-day program followed that of part one (Table 6). 
 
Course Content 
 
The Oral Health Services’ training program did not precisely mirror the module 
structure of the Between the Flags Curriculum.  The course information 
provided to all participants of parts one and two is presented in Appendix 2 
(2.1, 2.4).  In order to understand what was and was not taught to the Oral 
Health participants, it is pertinent to consider each curriculum module 
individually, along with the relevant chapters of the DETECT manual. 
 
Module one 
Module One is part of the initial, on-line Awareness package.  It sets out the 
basis for the Between the Flags program and is also explained in the 
DETECT Manual’s Introduction. Although all clinical staff in the Oral Health 
Services undertook the on-line training, this material was reprised as part of 
the introductory presentation in Part 1 of the Oral Health program. 
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Table 5: Comparison of the Between the Flags Curriculum’s DETECT One Day Workshop 
plan and the Oral Health Services’ one-day program 
Note: Times are approximate and for comparison purposes only 
Time BTF Curriculum Oral Health Service 
0815  Welcome and Introductions Welcome  
0830 When to Worry Lecture Orientation to Sim Clinic 
0845  Background and Theory of BTF 
0915 Orientation to Sim Clinic Life Support  
Theory and Practice 
0930 Collapse/Life Support 
Practical & Testing 
Life Support  
Practice & Assessment 
1030 Morning tea Morning tea 
1045 Communication skills When to Worry Lecture 
1115 Respiration Lecture Respiration Lecture 
1145 Respiration Scenario  
1200  Respiration Practice and Scenario 
1230 Lunch  
1245  Lunch 
1315 Cardiovascular Lecture  
1330  Cardiovascular Lecture 
(includes aspects of Renal) 
1345 Cardiovascular Scenario  
1400  Cardiovascular Practice and 
Scenario 
1415 Renal Lecture  
1430  CNS Lecture 
1445 Renal Scenario  
1500  CNS Scenario 
1515 CNS Lecture  
1530  Teamwork, Communication, 
Documentation, Clinical Emergency 
Response Systems 
1545 CNS Scenario  
1615 Summary and Evaluation Summary and Evaluation 
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Table 6: Comparison of the Between the Flags Curriculum’s DETECT One Day Workshop 
plan and the Oral Health Services’ Part 2 one-day program 
Note: Times are approximate and for comparison purposes only 
Time BTF Curriculum Oral Health Service Part 2 
0815  Welcome and Introductions Welcome  
0830 When to Worry Lecture Re-orientation to Sim Clinic 
0845  Review of BTF principles 
0915 Orientation to Sim Clinic Life Support  
Theory  &practice 
0930 Collapse/Life Support 
Practical & Testing 
Life Support 
Practice & Assessment 
1000  Morning tea 
1030 Morning tea When to Worry Lecture 
1045 Communication skills When to Worry Practice 
1115 Respiration Lecture Teamwork lecture 
1145 Respiration Scenario Respiration review 
1200  Respiration Scenario 
1230 Lunch Respiration Scenario 
1245  Lunch 
1315 Cardiovascular Lecture  
1330  Cardiovascular Review 
1345 Cardiovascular Scenario  
1400  Cardiovascular Scenario 
1415 Renal Lecture Cardiovascular Scenario 
1430  CNS Review 
1445 Renal Scenario  
1500  CNS Scenario 
1515 CNS Lecture  
1530  CNS Scenario 
1545 CNS Scenario Discussion and Evaluation 
1615 Summary and Evaluation  
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Module two 
Module Two is the other component of the initial on-line Awareness package.  
It discusses the use of the newly introduced patient observation charts (Figure 
2, p. 35).  Most dentists are unfamiliar with inpatient observation charts and 
very few would use them on a regular basis.  Therefore some time was 
devoted to their use in the ‘When to Worry’ section of the Oral Health 
program.   
 
The use of the ‘track and trigger’ yellow and red zones of the observation 
charts was presented from an outpatient, dental perspective.  The Curriculum 
mentions ‘blue zones’, however these have only appeared on paediatric 
observation charts.  Because the charts were designed for inpatients, the 
physiologic parameters which should trigger a ‘yellow zone’ response indicate 
a patient who is already quite ill, while a red zone indicates a life-threatening 
condition.  Therefore, Oral Health participants were advised to be aware of 
physiologic signs that approached the yellow bands on the charts and initiate 
management before the signs entered the yellow zones.  This approach 
corresponds to the ‘blue zone’ found on NSW Health paediatric charts.  
Further, the participants were instructed that a patient whose observations 
remained in the yellow zones despite management should be transferred to 
an emergency department as they were significantly unwell.  This advice is 
not considered in either the DETECT Manual or the Curriculum.   
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In order to increase their familiarity of use, participants were encouraged to 
use observation charts in all of the training scenarios.  In Part 2 of the 
program a specific practice segment was inserted to further improve familiarity 
with the use of observation charts.  This is in accordance with the 
Curriculum’s delivery and assessment matrix, which requires that participants 
‘demonstrate the use of a standard observation chart and associated 
procedures for escalation’ (3). 
 
Module Three 
Module Three focuses on the Between the Flags program’s system of patient 
assessment.  This is covered in Chapter One, When to Worry, of the DETECT 
Manual.  The system of assessment is the ABCDEFG (A to G) algorithm and 
the original chart is shown in Figure 4.  This module aims to impart knowledge 
of normal physiologic values and awareness of values that should prompt 
concern and response.  Because such comprehensive patient assessments 
are not normally undertaken in dental practice, the emphasis of the Oral 
Health Service program was on the use of the observation charts to inform 
participants of the status of their patients.  The original A to G algorithm chart 
provided little information on the steps to take in patient assessment, as it was 
presumed that medical and nursing personnel would be familiar with the 
process.  Because dentists were less likely to have such familiarity, a modified 
algorithm chart was created that provided additional information on the tasks 
required and reminders of normal and abnormal values (Fig. 5). 
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The identification of ‘early’ and ‘late’ signs of patient deterioration proved 
problematic as some of the parameters set out in the DETECT Manual did not 
agree with the yellow and red zones on the observation charts.  For example, 
the observation chart’s yellow zone for tachypnoea commenced at 25 breaths 
per minute and the red zone commenced at 30 breaths per minute.  However 
the DETECT Manual stated that 31-40 breaths per minute was only an ‘early 
warning sign’ and a ‘late warning sign’ was a rate in excess of 40 breaths per 
minute.  The observation chart indicates the yellow zone for low systolic blood 
pressure as 100 – 90 mm Hg and the red zone starting below 90 mm Hg.  The 
DETECT Manual describes a systolic blood pressure in the range of 100 – 80 
mm Hg as an ‘early warning sign’.  The ‘late warning sign’ did not occur until 
the systolic pressure had fallen below 80 mm Hg.  It was decided that the 
more conservative parameters set out in the observation chart would form the 
guidelines for Oral Health.  This would ensure that clinicians became familiar 
with, and reliant on, the observation charts.   
 
There were other modifications.  The list of ‘Patients at Particular Risk’  
Emergency,  
Elderly,  
Existing co-morbidities,  
Extreme illness,  
Emerging from anaesthesia,  
Exsanguinating,  
Exiting from critical care units,   
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was abbreviated, as dentists do not treat patients who are in the recovery 
phase of a general anaesthetic, or being transferred from a critical care unit, 
and would be required to manage severe acute blood loss only in extremely 
rare circumstances.  The discussion on crisis management, team resources, 
and team communication was transferred to the section devoted specifically 
to the ream response.  The section of the A to G chart governing initial 
management also underwent modification.  More information was provided in 
each of the management sections to assist clinicians; the section on IV 
access was replaced with the administration of oral fluids/glucose; and the 
final section altered to reflect the circumstances of an outpatient clinic 
(Figures 5, 6). 
 
The Between the Flags Curriculum sections 3.1.2 (demonstrate patient 
assessment), 3.2.2 (identify early signs of deterioration) and 3.2.3 (identify 
late signs of deterioration) were undertaken using a mannequin and 
simulation, as required by the Curriculum. 
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Figure 5: ABCDEFG (A to G) Algorithm from the DETECT Manual 
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Figure 6: Oral Health Services A to G algorithm chart 
Assessment and Care of the Unwell Patient 
W = White zone, Y = Yellow zone, R = Red zone on chart 
Airway 
Check: oedema, foreign body or fluid 
Listen for stridor or coughing  
Remove all obstructions 
Breathing 
Check: respiratory rate (W = 12-25)  
Breathing effort/distress 
Breath sounds/coughing  
SpO2 (W = 95%+, R = less than 90%) 
Circulation 
Check: chest or other pain 
Pulses (radial, carotid) (W = 50-120 and regular)  
BP (W [SBP] = 100-180 mmHg) 
Disability 
Check: AVPU (W = alert, Y = verbal response)  
Responses: time and appropriateness  
Seizures 
F.A.S.T. 
Exposure 
Check: Face, skin rashes, erythema or pallor, 
swelling, pruritis 
Take temperature 
 
Fluids 
Check: question intake and excretion 
(normal minimum urine = 1 ml/Kg/hr, oliguria = less than 200 ml in 
8 hr) 
 
Glucose 
Check: BGL 
(4 mmol/L safe minimum) 
 
Give oxygen 
Treat: Select mask, set flow rate 
Monitor SpO2 
Position patient 
Treat: Sit up to assist respiration 
Recumbent/prone to protect circulation 
Recovery position 
Send for help 
Treat: Get help when Yellow Flag or if 
unsure, use ISBAR 
Fluids  
Treat: Oral fluids, oral glucose 
Plan/Review 
Treat: Review strategies (repeat A to G) 
Consider emergency drugs 
SLHD/SDH/AREID/2015 
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Module Four 
Module four of the Curriculum deals with respiratory deterioration.  This forms 
Chapter 2 of the DETECT Manual, titled ‘I can’t breathe’.  Participants were 
provided with information on respiratory physiology, oxygen-haemoglobin 
dissociation, various causes of low blood oxygen, pulse oximetry, signs and 
significance of cyanosis and the causes of breathlessness.  Hypoventilation 
was mentioned.  However, as the most common causes of this relate to the 
central nervous system (CNS), the discussion of this important topic was 
moved to the section on CNS deterioration.  The focus of the Oral Health 
program was on the assessment and management of asthma and chronic 
obstructive pulmonary disease, and the assessment and management of 
allergy and anaphylaxis – an area not covered by either the Curriculum or the 
Manual.  The management of tension pneumothorax and croup was deleted 
from the Oral Health program, as it was considered to be highly unlikely that 
patients with these conditions would be treated in a dental clinic and that their 
management lay outside the scope of practice of dentists.  The issue of 
airway obstruction, although mentioned in the Curriculum, received no 
coverage in the Manual.  The Oral Health program mentioned obstruction in 
the didactic presentation but did not include its management in the practical 
scenarios due to time constraints. 
 
The Oral Health program devoted some time, both theory and practice, to 
oxygen therapy and delivery systems.  The systems included: nasal prongs, 
the relative analgesia nasal mask, the Hudson mask and the nebuliser mask.  
The use of continuous pressure and bi-level positive pressure devices (CPAP, 
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BiPAP) was excluded, as these devices would not be available in a dental 
setting. 
 
Curriculum sections 4.2.2 (demonstrate systematic assessment of breathing 
and oxygenation), 4.3.1 (identify early signs of respiratory deterioration), 4.3.2 
(identify late signs of respiratory deterioration), and 4.3.4 (identify signs and 
symptoms of an acute asthma attack) were all achieved using a mannequin 
and simulation, as was the additional section on acute allergic conditions. 
 
Module five 
Module five of the Curriculum deals with circulatory deterioration.  This topic is 
covered in Chapter 3 of the DETECT Manual, titled ‘Warm hands, warm feet’.  
Participants were given information on basic circulatory physiology, including 
the physiology of cardiac output and the maintenance of blood pressure, and 
the causes and effects of both hypertension and hypotension.  The 
assessment of circulation – Curriculum sections 5.2.2 (demonstrate 
systematic assessment of circulation), 5.3.1 (identify early signs of circulatory 
deterioration), 5.3.2 (identify late signs of circulatory deterioration) – as well as 
the assessment of angina pectoris, which was not included in the Curriculum 
but mentioned in the Manual, was undertaken using simulation.  The basic 
management strategies for hypotension and angina pectoris were practised 
using simulation. 
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Module six 
Module six, Neurological Deterioration, and Chapter five, The Confused 
Patient, deal with episodes of acute confusion rather than mental illness.  The 
causes of confusion, delirium and seizure were presented, along with the 
early and late warning signs.  The causes and management of 
hypoventilation, which had been presented in the Respiratory Deterioration 
section of both the Curriculum and the Manual, was introduced in this section 
because many of its causes are CNS related.  Assessment tools were also 
presented.  The Glasgow Coma Scale and the AVPU Scale (Alert, Verbally 
responsive, Pressure or Pain responsive, Unresponsive) were discussed and 
their advantages and disadvantages for an outpatient clinic explained.  The 
FAST (Face, Arms, Speech, Time) assessment acronym was introduced for 
initial stroke assessment.  Initial management was presented, but neurological 
examination was deleted as it lay outside the scope of dental practice and 
was considered more appropriately managed in an emergency department. 
 
Scenarios in this section focussed on patient assessment and initial 
management.  Emphasis in the scenarios was on integrating total patient 
assessment, considering the respiratory and cardiovascular systems, 
metabolic issues such as hypoglycaemia and electrolyte disturbances, as well 
as CNS problems.  Management was directed to providing immediate 
treatment where appropriate, stabilising the patient and communicating for 
transfer.  
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Module seven 
Curriculum module seven (a), renal deterioration, and DETECT Manual 
Chapter four, ‘The five causes of anuria’, was significantly varied.  The Oral 
Health Service program incorporated those aspects of renal deterioration that 
were pertinent to an outpatient dental environment into the section on 
circulatory deterioration.  The aspects that were retained included:  
The requirements for normal urine output,  
The ranges for normal output,  
Oliguria and anuria,  
The causes of oliguria.   
 
The relationship between oliguria and cardiovascular problems was 
discussed, including hypovolaemia and cardiac failure.  Initial management for 
dehydration, cardiac failure and sepsis was discussed, the focus being on oral 
fluid supplements.  Fluid balance charting, the assessment and management 
of hyperkalaemia, and urinary catheterisation were deleted from the program 
as these lay outside the scope of practice of dentistry. 
 
Module eight 
Module eight and Chapter six are both titled Communication and Record 
Keeping.  The topic of teamwork and communication was presented early in 
the Curriculum’s model plan.  However in Part 1 of the Oral Health program 
this topic was only presented toward the end of the day, although it was 
presented earlier in the Part 2 program.  The ISBAR (Introduction, Situation, 
Background, Assessment, Recommendation/Request) communication 
algorithm was introduced in the Life Support section and the concept of a 
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team response was introduced in the When to Worry section.  Team response 
was discussed informally throughout the day, and all scenarios were designed 
for a team response.   
 
Dentistry differs from medicine and nursing insomuch as trainees are taught 
to work as solo practitioners rather than as part of a team.  Clinical practice 
reinforces the concept of the practitioner as the sole care provider for a 
patient.  The concept of seeking assistance in patient care and being part of 
team is thus unfamiliar to most dentists.  By experiencing the need for team 
support in the various emergency scenarios, participants gradually 
understood the advantages of a team.  The presentation of the section on 
teamwork and communication at this time proved more beneficial.  The 
importance of communication and teamwork, the barriers to effective 
communication and methods to improve communication, and a reiteration of 
ISBAR were all presented, along with the importance of good record keeping 
in an emergency.  Issues that were specific to the inpatient setting, such as 
managing a situation when senior staff are unavailable or unwilling to attend a 
deteriorating patient and strategies for communicating with senior medical 
staff were briefly discussed.  However dental practice generally does not have 
the kinds of hierarchies seen in major hospitals. 
 
Module eleven 
Module eleven and Chapter nine are both titled Airway Resuscitation.  This 
section was merged with the section on Life Support in the Oral Health 
Services program.  However, only the management strategies set out in the 
 100 
Level One response of both the Curriculum and the Manual were taught.  The 
components of airway resuscitation that were taught included: 
 
The causes of airway obstruction 
Early and late signs of airway deterioration 
The use of the lateral/recovery position 
Head tilt, chin lift, and jaw thrust 
Two-person mask ventilation and precautions when ventilating with a face mask 
The insertion of an oropharyngeal airway  
 
These techniques were all practised using simulation.  The difficulties of one-
person mask ventilation were discussed.  The insertion of nasopharyngeal 
airways was deleted as these were not items held in dental practice. 
 
A few participants requested training in laryngeal mask and endotracheal tube 
insertion (Level Two training).  However, it was decided that such training was 
not appropriate in the context of the course because very few dentists would 
possess such equipment and the circumstances in which such management 
might be required are very rare.  In a crisis, the likelihood of successful 
intubation is low unless the clinician is highly practised.  The risks of failed 
attempts are well-recognised and even discussed in this Module and Chapter.  
Level Two and Level Three training (trans-tracheal access and ventilation) 
were subsequently deleted from the medical stream program, as it was 
considered that these techniques were best performed by Rapid Response 
Teams. 
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Modules twelve and thirteen 
Module 12 and Chapter ten discuss Clinical Emergency Response Systems.  
Module 13 and Chapter eleven discuss transport of a patient between 
locations within a hospital.  While neither module has direct relevance to the 
dental clinic, the principles – that every clinic should have a written response 
system that is appropriate to its circumstances and needs, which includes 
how to arrange transfer of a patient to hospital – are important.  These were 
included in the discussions on teamwork and communication. 
 
Advanced clinical and resuscitation skills 
The NSW Health Policy referred to the development of ‘advanced clinical and 
resuscitation skills’, which were not defined within the Policy (1).  The 2010 
Curriculum noted that a program for ‘Tier 3 Rapid Response Teams (ALS)’ 
was ‘under development’ (3).  The DETECT Manual included some aspects of 
advanced resuscitation in the chapter on airway resuscitation (2), but these 
were not actively taught.  There is also some confusion concerning the term 
‘Advanced Life Support’.  The Australian and New Zealand Resuscitation 
Councils use this term in their chart explaining the use of electrical 
defibrillation in a case of cardiac arrest (Figure 7).  However, the European 
Resuscitation Council describes advanced life support as incorporating:    
                                                                                                                                                                             
‘The causes of cardiac arrest, [identifying] sick patients in danger of deterioration and 
[managing] cardiac arrest and the immediate periarrest problems encountered in and around 
the first hour or so of the event…  Emphasis is placed on the techniques of safe defibrillation 
and ECG [electrocardiograph] interpretation, the management of the airway and ventilation, 
the management of periarrest rhythms, simple acid/base balance and special circumstances 
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relating to cardiac arrest. Post-resuscitation care, ethical aspects related to resuscitation and 
care of the bereaved are included in the course’ (5).   
 
The European Resuscitation Council defines the management of cardiac 
arrest using defibrillation as Immediate Life Support (ILS):  
 
‘The ILS course is for the majority of healthcare professionals who attend cardiac arrests 
rarely but have the potential to be first responders or cardiac arrest team members… 
including nurses, nursing students, doctors, medical students, dentists, physiotherapists, 
radiographers and cardiac technicians.’ (5).   
 
Using this definition, the Oral Health Service program teaches Immediate Life 
Support rather than Advanced Life Support. 
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Figure 7: Advanced Life Support Chart from the Australian and New Zealand Resuscitation 
Councils 
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Training Techniques: The Use of Simulation 
 
Many components of the Curriculum require the use of simulation for practical 
training and the assessment of knowledge and skills.  In 2005, the European 
Resuscitation Council recommended that the use of ‘manikins, simulators and 
virtual reality techniques may be incorporated into the scenario-based training’ 
(5).  In 2010 the Council strengthened its position by stating that ‘simulation 
training is an essential part of resuscitation training’ (6).  The Council noted 
that there was a ‘large variation in how simulation can be used’ and that there 
was a ‘lack of consistent definitions (e.g. high vs. low fidelity simulation)’.  
While the Council stated that ‘simulation training has fairly consistently, 
although not universally been shown to improve knowledge and skill 
performance’, they did acknowledge that ‘learners preferred using the 
manikins’ (6). 
 
The above comments on the consistency of definitions in simulation-based 
medical education have validity.  There has been a trend toward consensus in 
recent times and the following definitions or descriptions are nowadays 
generally accepted (7, 8, 9): 
 
Task trainers or low-tech simulators are devices on which basic skills, such as cannulation or 
venepuncture, can be practised.  More advanced task trainers can allow more complex 
procedures, such as bronchoscopy or ultrasonography. 
 
 105 
Virtual reality or computer screen-based systems offer interaction via a computer program.  
These may be enhanced by haptic systems which offer physical feedback, usually by touch 
perception, for certain mechanical tasks. 
 
Simulated or standardised patients are actors who are trained to present symptoms and 
behaviours.  They can be used with task trainers, for example a venepuncture arm to allow a 
blood sample to be taken. 
 
Realistic patient simulators or full-body mannequins are life-sized, computer-controlled robots 
that can mimic a range of physiologic signs.  These devices are often used in a simulated 
environment that replicates the trainees’ normal working environment.  The term ‘medium 
fidelity’ is often used to describe mannequins that are controlled by an instructor, while ‘high 
fidelity’ has been applied to those mannequins with highly sophisticated computer programs 
that can automatically respond to treatment inputs. 
 
In medical emergency training programs, such as Between the Flags, the 
focus is on achieving a comprehensive response from both individuals and 
teams.  In this context simulation training refers to the use of computer-
controlled mannequins to create emergency scenarios in a realistic 
environment. 
 
Medical simulation training centres have been established in Australia for over 
15 years (10).  The first focus for simulation training was airway management 
for anaesthesia.  Junior doctors either learned to manage airways on human 
subjects, with varying results (11, 12), or underwent initial training on simulators 
(13, 14). The use of simulation to teach airway management has also included 
paramedic trainees (15).  The effectiveness of simulation in training for 
anaesthesia has resulted in the Australian and New Zealand College of 
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Anaesthetists producing, in 2011, a policy on simulation training for 
anaesthetic crises (16, 17). 
 
Emergency medicine was also quickly drawn to the use of simulation.  The 
goals for emergency medicine were more complex than the acquisition of 
skills and included assessment and diagnosis as well as comprehensive 
management (18, 19, 20, 21, 22).  Medicine has incorporated simulation as part of 
undergraduate education to provide a safe means of linking theory to practice 
(23, 24).  Nursing has also embraced simulation-based training as part of its 
education strategy (25).  Even life support training, which had been using basic 
mannequins for some time (26), has given more serious consideration to the 
needs of practical skills’ training (27). 
 
As noted by Beaubien and Baker (2004), ‘simulation is a powerful training 
tool’ (28).  However, the risks in its use lie in the very technology that makes it 
so effective – the tendency to focus on the ‘instructional technology to the 
detriment of more substantive issues, such as the training’s goals, content 
and design (28).  Gaba, one of the modern pioneers of medical simulation 
education, described simulation-based education as ‘a technique – not a 
technology – to replace or amplify real experiences with guided experiences 
that evoke or replicate substantial aspects of the real world’ (29).  He noted 
that the ‘costs and benefits of simulation are difficult to determine’ (29): the 
benefits include patient safety and the ability to guide the learning experience; 
the costs include setup costs, which are substantial, and running costs – 
including staffing and the need to provide small-group instruction, or high 
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trainer-trainee ratios (5).  Cost recovery, in the form of tuition fees, can then 
prove a barrier to participation. 
 
There are other costs and risks in simulation-based training.  The simulation 
environment is intrinsically stressful for participants. The European 
Resuscitation Council stated that:  
 
‘Teaching should be conducted by encouragement with constructive feedback on 
performance rather than humiliation… and the mentor/mentee system is used to enhance 
feedback and support for the candidate. Stress is inevitable, particularly during assessment, 
but the aim of the instructors is to enable the candidates to do their best’ (5).   
 
Another cost, or risk, lies in the failure to understand the goals of the particular 
simulation-based training, both for participants and trainers.  Seropian et al. 
noted that the high-fidelity scenario ‘is inherently unpredictable.  Students’ 
actions and reactions cannot be predicted’ and that considerable trainer 
expertise is needed to control the scenario and direct it towards the desired 
teaching objective (30). 
 
There are important benefits to be gained from the use of simulation-based 
education.  The use of feedback, repetition, graded difficulty, individualised 
training and defined outcomes are all features of the simulated environment 
(31).  In the area of feedback or debriefing, Bond et al. (2006) found that 
technical debriefing was better received, and hence more likely to be 
effective, than cognitive debriefing (32).  McGaghie et al. (2006) found a strong 
association between the hours of practice spent on high-fidelity simulators 
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and the achievement of standardised learning outcomes, particularly in skills’ 
acquisition (33).  Technical performance was best assessed using checklists 
that conform to clearly defined objectives (34).  Qualitative performance 
assessments need to be standardised by consensus and be well-defined (34). 
The issue of team training adds another level of complexity to simulation-
based education.  The need for identifying teamwork competencies, 
understanding varying team dynamics (by the participants and the trainers) 
and shifting the focus to overall outcomes rather than individual tasks are all 
important aspects of team training (35).  The use of STEPS (an acronym – see 
below) has been shown to be beneficial (36). 
 
S: Set the foundation of prior learning, the importance of the skill and the context in 
which it will be learned and applied 
T: Tutor demonstration in real time without commentary 
E: Explanation with repeat demonstration 
P: Practise under supervision with feedback from peer and tutor 
S: Subsequent deliberate practice through self directed learning with peer 
assessment and feedback 
 
Deliberate practice is another concept that is important for simulation-based 
education.  Deliberate practice uses simulation to guide trainees toward 
specific goals and enable them to practice the goals (37).  Deliberate practice 
has nine components (37): 
 
Highly motivated learners with good concentration 
Well defined learning objectives 
Appropriate level of difficulty 
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Focussed repetitive practice 
Rigorous, reliable measurements of outcomes 
Informative feedback 
Mentoring and error correction 
Evaluation and performance mastery 
Advancement to the next task 
 
The aims of the Between the Flags program are to teach assessment and 
diagnostic skills along with basic management and teamwork strategies, using 
algorithms as tools.   Provided that the scenarios adequately provide for 
deliberate practice and teamwork, as well as positive debriefing, simulation-
based training should prove to be an entirely effective teaching modality for 
the course. 
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Assessment 
 
The Between the Flags program sets out performance standards that must be 
met by each participant.  The DETECT Manual, pages 4-5, states that a 
multiple choice questionnaire must be undertaken before face-to-face training 
and a second multiple choice questionnaire undertaken after the one-day 
program.  The pass mark of the post-course questionnaire was set at 80% for 
participating medical officers and registered nurses.  The Curriculum, page 
11, also states that participants complete both pre-course and post-course 
multiple choice questionnaires, but it stipulates that these consist of 20 
questions.  The European Resuscitation Council’s 2005 guidelines required ‘a 
multiple-choice question paper [to be] taken at the end of the course to test 
core knowledge’ (5).    The pass mark was set at 75% but no details of the 
questionnaire were provided. 
 
The practical assessment component requires participants to ‘successfully 
demonstrate application of DETECT skills and patient management 
appropriate to their scope of clinical practice through active participation in 
clinical scenarios/simulations’.  The Curriculum identifies a series of tasks that 
the participants must demonstrate using simulation.  Some tasks relate to 
patient assessment and some relate to patient management. 
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The components relating to patient assessment skills were as follows: 
 
2.1.12 Demonstrate the use of a standard observation chart and associated procedures for 
escalation 
3.1.2 Demonstrate the systems based approach to patient assessment 
3.2.2 Identify early signs of deterioration 
3.2.3 Identify late signs of deterioration 
4.2.2 Demonstrate systematic assessment of breathing and oxygenation 
4.3.1 Identify early signs of respiratory deterioration 
4.3.2 Identify late signs of respiratory deterioration 
4.3.4 Identify signs and symptoms of an acute asthma attack 
4.3 A2 identify signs and symptoms of acute exacerbation of COPD 
5.2.2 Demonstrate systematic assessment of circulation 
5.3.1 Identify early signs of circulatory deterioration 
5.3.2 Identify late signs of circulatory deterioration 
6.2 A6 Demonstrate assessment of conscious state 
6.3.1 Identify early signs of neurological deterioration 
6.3.2 Identify late signs of neurological deterioration 
7a.2.2 Demonstrate assessment of urine output/fluid balance 
7a.3.1 Identify early signs of renal deterioration 
7a.3.2 Identify late signs of renal deterioration 
 
The sections relating to patient management skills were: 
 
4.4 P6 Demonstrate the initial management of upper airway obstruction 
8.1.5 Demonstrate the use of ISBAR 
11.3.2 Demonstrate how to place a patient in the lateral position 
11.3.3 Demonstrate application of head tilt, chin lift and jaw thrust 
 112 
11.3.4 Demonstrate application of one-person and two-handed mask ventilation and describe 
precautions to be taken when ventilating through a face mask 
11.3.5 Demonstrate the correct insertion of an oropharygeal airway and nasopharyngeal 
airway 
 
No assessment tool was provided to objectively determine the level of 
competence of participants’ practical skills or to compare performances.  The 
Curriculum described the development of such assessments as being 
‘formative in nature’.  This meant that all practical assessments, undertaken 
by the course instructors, were subjective.  Despite this, the Curriculum set 
down performance standards that should be met.  These standards related to 
four areas (Figure 8): 
 
Knowledge: the recall of facts and information 
Understanding: applied knowledge i.e. principles, procedures, use of tools 
Psychomotor skills: performance of specific skills 
Communication: verbal and written 
 
The Curriculum also set down four levels of competency: 
 
Level 1 – Functional: a basic level of competence with some independence, but requiring 
supervision or guidance for ‘detailed decision making and analysis’ 
Level 2 – Well Developed: competence and decision making skills to a level such that only 
limited supervision is required 
Level 3 – Proficient: able to perform competently independently 
Level 4 – Advanced: performance well above expected clinical competencies 
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These performance levels were linked to various clinical personnel (Figure 9).  
A nurse assistant was expected to have attained Level 1 standard in 
knowledge and understanding, but a Level 2 performance in psychomotor 
skills and communication.  An enrolled nurse was expected to demonstrate 
performance at Level 2 in knowledge and understanding and Level 3 in 
psychomotor and communication skills.  Registered nurses and junior medical 
officers were expected to demonstrate Level 3 performance (proficient: able to 
perform competently independently) in all areas.  Those clinicians wishing to 
become trainers were required to demonstrate Level 4 mastery in all four 
areas.  The issue of how to grade clinicians was not addressed. 
 
The structure of the assessments and the standards set down produced some 
difficulties for the Oral Health program.  Many of the questions in the original 
multiple choice questionnaire were beyond the scope of outpatient dental 
practice.  The questionnaire was amended and comprised 16 questions for 
Part 1 and 22 questions for Part 2. For details, see Appendix 2 (2.2, 2.3, 2.5, 2.6) 
and Part 3 – The Results of the Study. 
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Figure 8: Performance levels from Curriculum Version 1.3 
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Figure 9: Expected standards of performance from Curriculum Version 1.3 
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Clinical performance standards were also problematic.  This was due to the 
lack of an assessment tool and also to the lack of the participants’ experience 
in the simulated environment.  As previously noted, the European 
Resuscitation Council’s guidelines stipulated that training must be a positive 
learning experience and that constructive feedback, rather than negative 
critiques should be utilised (5).  As the participants were novices to all practical 
aspects of the training, the emphasis of the Part 1 training was on mentoring 
rather than assessment.  Nevertheless, Part 1 of the Oral Health Services 
program applied a practical assessment of life support skills by requiring the 
participants to demonstrate the Australian and New Zealand Resuscitation 
Councils’ Basic Life Support algorithm (Figure 4). 
 
The next issue was how to relate the standards set for nurses and medical 
officers to dental officers and dental assistants.  Dental assistants might 
reasonably be expected to perform at Level 1 in respect of retaining 
knowledge that was taught, being able to apply the knowledge and perform 
specific tasks and be able to communicate.  However, it may be unreasonable 
to expect all dental assistants to be able to perform emergency tasks 
independently.  For dental officers achieving a Level 3 standard in all areas, 
equivalent to a junior medical officer, would seem reasonable.  However, 
because medical emergencies are uncommon and dentists are not able to 
constantly practice these skills, a variable performance standard may need to 
be applied.  For example, it may be reasonable to expect Level 3 standard in 
respect of the retention of knowledge and communication skills, but accept 
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that Level 2 mastery in the application of knowledge and skills may be more 
appropriate in many cases. 
 
The multiple choice questionnaires used to assess the participants 
undertaking the Oral Health Services’ training are presented in Appendix 2 
(2.2, 2.3, 2.5, 2.6).  The results of these multiple choice questionnaires will be 
discussed in Section 3 of this paper.  The results of the Life Support skills’ 
assessment were, for the most part, favourable.  Those few individuals who 
were graded as ‘fail’ or ‘marginal’, based on their level of ability to follow the 
Basic Life Support algorithm, underwent revision training and all were 
eventually successful. 
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Chapter eight: The research project  
 
Note: References in this chapter marked 2.1, 3.1 or similar refer to Appendices 2 and 3. 
 
The Between the Flags training program provided an opportunity to study, 
prospectively, the outcomes of a medical emergency training program taught 
to a cohort of dentists with a wide range of ages, backgrounds, clinical 
expertise, and prior experience in medical emergency training.  The training 
was mandatory for all clinicians employed in the Sydney Local Health District 
and the South West Sydney Local Health District.  However participants were 
invited to participate in the research project and could elect not to do so.  One 
dentist declined to participate.  
 
The structure of the program emphasised patient assessment, the use of 
management algorithms, and mandatory response requirements.  The 
mandatory structure of the program enabled consistent instruction and more 
objective participant assessment.  Performance assessment, through pre and 
post training multiple-answer, multiple-choice questionnaires (MCQ), was also 
mandatory (2).  These questionnaires enabled an objective assessment of the 
results to be made against the standardised criteria provided by the Clinical 
Excellence Commission.  Feedback on the program was also invited from the 
participants by means of open questions.  The feedback responses enabled 
comparisons to be made between the participants’ opinions and the objective 
data from the questionnaires. 
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Objective outcomes for dentists receiving medical emergency training have 
been studied before.  Racey and Weaver (1979) assessed a group of 
undergraduate dental students against the standards, set down by the 
American Heart Association, of an advanced life support training program for 
medical practitioners (38).  The use of such independent objective standards 
has been accepted in dentistry.  Coulthard et al. (2000) questioned dentists 
who had undertaken the ALS course of the Resuscitation Council (UK) (39).  
The participants considered that attaining the same (standardised) 
certification as their medical colleagues was important (39). 
 
Other studies which have claimed to be based on objective assessments 
have been found to lack well-defined assessment criteria.  Tanzawa et al.’s 
(2012) study of skills’ performance among final year Japanese dental students 
did not list any standardised criteria (40).  Rather, the assessment appeared to 
be subjective, based on the opinions of the examiners (40).  Kalsi et al. (2013) 
assessed British oral and maxillofacial surgery residents on their ability to 
manage a simulated emergency (41).  The authors reported that after the 
training there was a general improvement in competencies and confidence, 
although no standardised objective assessment criteria were listed in their 
report (41). 
 
More commonly, learning outcomes are measured through participant 
feedback.  Newby, Keast and Adam’s (2010) study of final year Victorian 
dental undergraduates did not attempt to objectively assess the students’ 
performances, but only sought feedback on the training experience (42).  Tan’s 
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(2011) study of the learning outcomes of paediatric trainees in America, 
although based on a performance assessment, also sought only participant 
feedback on the experience (43).   
 
The scope of the current research, in respect of the analysis of the objective 
learning outcomes of the Between the Flags program, was limited to the 
participants’ MCQ scores.  Performance assessment was not incorporated 
into the research as there were no standardised criteria in the Between the 
Flags program. 
 
Objectives of the Research 
 
There were several questions underpinning the research project. 
 
a. What was the base level of medical emergency knowledge 
among dentists? 
 
Annual basic life support training has been mandatory for all clinicians 
employed in NSW Health.  This has been conducted through online programs 
and practical training using simple mannequins.  However no assessment of 
the underlying knowledge or skills of those dentists participating in this 
training had ever been undertaken.  The program’s MCQ contained questions 
that related to aspects of general medical emergency knowledge as well as 
specific questions based on the Between the Flags program (2.2, 2.3, 2.5, 2.6).  
Because of the requirement to complete the MCQ prior to undertaking the 
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training, the outcomes of this particular questionnaire provided an opportunity 
to gain insight into the underlying medical emergency knowledge of the 
participating dentists. 
 
b. How readily could dentists acquire new medical emergency 
knowledge?  
 
The aims, structure and much of the content of the Between the Flags 
program was new to medical, nursing and dental clinicians alike.  The use of 
the ABCDEFG algorithm and the colour-coded observation charts, although 
based on previous material, were innovative.  Unlike medical and nursing 
practitioners, the majority of the dentists participating in the program had no 
experience in the use of observation charts or emergency management 
systems.  The MCQ that was completed after the part one training could 
provide information on the overall acquisition of knowledge and whether 
certain areas of knowledge were well or poorly understood. 
 
c. What was the level of retention of knowledge, or what was the 
rate loss of knowledge over time? 
 
It has been recognised that medical emergency knowledge and skills are lost 
over time.  The European Resuscitation Council’s research shows that these 
skills can be lost in as little as three to six months after training (6).  However 
there are no studies that consider the retention of such knowledge among 
dentists.  Unlike medicine and nursing, especially hospital-based medical 
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practice, dentists are exposed to medical emergencies on rare occasions.  
Therefore the rate loss of knowledge and the degree of loss of knowledge 
might be assumed to be greater than that seen in medical practitioners or 
nursing staff. 
 
The Oral Health program was designed to be conducted over two separate 
days.  This was because it was considered that many participants might 
struggle to learn all the necessary concepts and knowledge in one day and 
would therefore benefit from additional training.  The part two training day was 
also designed to refresh the knowledge and skills learned in part one.  As with 
the part one training, the participants completed a MCQ before undertaking 
the session.  Because a record was kept of when participants undertook part 
one, this questionnaire could provide an insight into the retention of 
knowledge over time by comparing the pre part two results with the post part 
one scores.  In particular, comparisons between participants who had not 
attended training for varying periods of time could be undertaken. 
 
d. Would retraining improve knowledge acquisition? 
 
‘Practice makes perfect’ is the precept underlying regular training and 
retraining.  In the field of emergency medicine, however, there is no evidence 
to suggest that dentists undertaking intermittent retraining will perfect their 
knowledge and skills in an area that rarely used.  A comparison of the post 
training MCQ scores from part one and part two might provide some insight 
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into whether retraining improves outcomes or merely assists in maintaining a 
certain level of knowledge. 
 
e. What is the standard of knowledge that could be set for 
dentists? 
 
The question of the appropriate standard of emergency medicine knowledge 
for dentists is important, both for the Between the Flags program and as a 
general issue.  As previously noted, the authors of the DETECT Manual had 
set the pass mark for the post-course questionnaire at 80% for medical 
officers and registered nurses (2).  The European Resuscitation Council has 
recommended a pass mark of 75% for a post course MCQ that tests ‘core 
knowledge’ for its Immediate Life Support program (6).  However, in respect of 
the Between the Flags program, some of the original questions and topics 
were beyond the scope and relevance of an outpatient dental practice.  
Therefore the MCQ and the training program were amended to improve their 
relevance for dentistry.  As a result it was not possible to directly equate the 
results of the medical stream program and the Oral Health Services’ course.  
However, a study of the participants’ scores could prove instructive in 
determining the appropriate level of medical emergency knowledge for 
dentists. 
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f. Were there any demographic features that affected baseline 
knowledge, knowledge acquisition and knowledge retention?   
 
The participants were asked to indicate several demographic factors: gender, 
year of graduation and the school at which they trained, whether they held 
postgraduate qualifications, and when they last undertook medical emergency 
training.  Comparisons could be made to determine whether different training 
institutions provided better emergency training to their undergraduates, 
whether recent graduates received better medical emergency training than 
their professional elders or whether older clinicians had better knowledge and 
skills because of greater clinical experience, whether specialist clinicians (or 
clinicians who had undertaken formal post-graduate training) had also gained 
medical emergency knowledge and skills, and whether recent previous 
medical emergency training enabled improved learning outcomes.  
 
Ethical Approval for the Project 
 
The research proposal was submitted to the Sydney Local Health District 
Ethics Review Committee in September 2011.  After complying with a request 
for some modifications (Appendix 3.1) the application was resubmitted.  Approval 
for the research was granted in November 2011 (3.2).   
 
Following approval to enrol as a doctoral candidate at the University of 
Sydney, an application to the University’s Human Ethics Research Committee 
was made.  An application to the Sydney Local Health District Ethics Review 
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Committee for an amendment to the original approval was made in August 
2012.  This amendment was to advise the Committee that the research would 
now form a doctoral project with the University of Sydney and requested that 
Associate Professor T M Gerzina be included in the research team.  These 
amendments were approved in August 2012 (3.3).  Ethical approval for the 
research project was granted by the University of Sydney in September 2012 
(3.4). 
 
The Multiple-choice Questionnaires 
 
There were two questionnaires.  The part one questionnaire consisted of 
sixteen questions (2.2, 2.3).  The part two questionnaire contained twenty two 
questions (2.5, 2.6).  The first sixteen questions of the part two questionnaire 
were the same questions, in the same order, as the part one questionnaire, 
followed by six new questions.  The purpose of the additional questions was 
to add some variety to the original MCQ.  These questions were based on 
what was taught and practised in the part one program and had a more 
practical focus.  The number of answer choices for each question was five.  
The number of correct answers per question ranged from one to five.  
 
Ten questions, all found in part one, had one correct answer: 
 
1. Based on the Standard Adult General Observation Chart (SAGO), the normal range of 
respiratory rate is:  
 
3. Based on the SAGO, normal blood oxygen level (haemoglobin saturation – SpO2) should 
be:  
 
5. Cyanosis can usually be seen when the arterial oxygenation (SaO2) is less than: 
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7. Based on the SAGO, you should be concerned if the systolic blood pressure (SBP), in mm 
Hg, is:  
 
8. Based on the SAGO, the normal range of a resting pulse (heart rate) is between:  
 
9. The normal mean resting pulmonary blood pressure is: 
 
12. Based on the SAGO, what blood glucose level would trigger a Yellow Zone response: 
 
13. Based on the SAGO, the normal body temperature range (oC) is:  
 
14. Normal urine production is at least: 
 
16. If a patient loses consciousness, your first treatment should be: 
 
 
Four questions had two correct answers.  Two of these questions were in part 
one and two were in part two: 
 
 
6. To treat patients with breathlessness, you should initially: 
 
11. Simple ways to check a patient’s circulation include: 
 
20. Which of the following steps would you perform in the management of respiratory crisis? 
 
21. Which of the following steps would you perform in the management of angina pectoris? 
 
 
Three questions had three correct answers.  One question was in part one 
and two questions were in part two: 
 
 
10. Hypotension can be seen in: 
 
19. Which of the following steps would you perform in the management of hypotension? 
 
22. What signs might you see during the onset of a severe allergic reaction? 
 
 
Two questions had four correct answers.  Both questions were in part one: 
 
 
2. In a healthy patient, breath sounds can be clearly heard (via stethoscope) in: 
 
4. Oxygen saturation (oximetry) readings can be affected by: 
 
 
Three questions had five correct answers (i.e. all answers were correct).  One 
question was in part one and two questions were in part two: 
 
 
15. Alterations in consciousness can be caused by: 
 
17. Which of the following steps would you perform in the observation/assessment of possible 
respiratory crisis?     
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18. Which of the following steps would you perform in the observation/assessment of possible 
angina pectoris? 
   
 
The marking system was to give one mark for each correct answer and 
deduct one mark for each incorrect answer.  However, the minimum score for 
any one question was zero.  The maximum possible score for the part one 
questionnaire was 30 marks.  The maximum possible score for the part two 
questionnaire was 50 marks. 
 
Data Collection 
 
The collection of the data commenced in December 2011 and concluded in 
December 2014. 
 
The participants’ multiple choice questionnaires were collected and stored 
securely.  The questionnaires were grouped into pre and post part one and 
pre and post part two sets.  All the questionnaires were given a numeric code.  
The purpose of the code was to de-identify the questionnaires prior to 
marking.  The code number that was assigned was sequential, and was 
assigned when the participant attended the part one training.  A master chart 
was created that recorded the participants’ names, numbers and training 
dates.  The purpose of this chart was to allow confirmation of the time period 
between the two training sessions when the participant attended part two of 
the program.  This chart was stored separately to the questionnaires.   
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The coded questionnaires were reviewed.  Two participants were found to 
have been issued with incorrect questionnaires and their data had to be 
excluded from the research.  The valid, de-identified questionnaires were then 
marked by the author using a template score-sheet.  The results were entered 
into Microsoft Office Excel ™ spreadsheets.  This process was overseen by 
one of the project’s supervisors, Dr MI Coombs.   
 
A series of spreadsheets were created using the collected data.  The pre and 
post part one spreadsheets contained: 
 
The total score for each question 
The total score for the questionnaire 
The participants’ gender 
The length of time, in years, since graduation 
A time band, in decades, since graduation 
Whether the participants’ undergraduate education was received in Australia or 
overseas 
Whether the participants held post-graduate/specialist qualifications 
The length of time since previous medical emergency training, if any 
The pre and post part two spreadsheets contained: 
The total score for each question 
The total score for the questionnaire 
The time period between undertaking part one and part two 
An allocated time band, in months, of the training gap. 
 
The part two spreadsheets recorded the total scores of the sixteen repeated 
questions from part one, the total scores of the six additional questions and 
the overall total scores.  This was to permit comparisons between the sixteen 
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identical questions of parts one and two.  Additional spreadsheets were 
created that recorded all the marked answers of each question. 
 
The post course questionnaires also contained a feedback section that asked 
the following questions: 
 
What additional knowledge have you gained in emergency management? 
 
What additional skills have you gained in emergency management? 
 
Do you think that you need to review your own clinic’s emergency management 
system?  If so, in which areas? 
 
Do you consider that you would benefit from further scenario-based emergency 
simulation training? 
 
Do you have any additional comments about today’s programme, or other aspects of 
emergency medical management training? 
 
The qualitative, feedback responses were de-identified, except for the data 
entry code, and then scanned.  The scanned copies were submitted to 
Associate Professor TM Gerzina and Dr MI Coombs, Faculty of Dentistry 
University of Sydney, for collation and assessment of the information. 
 
Data Analysis 
 
The numerical data from the questionnaires were subjected to statistical 
analysis using the IBM SPSS ™ program.  The initial analyses were 
conducted by the author and the results of the analyses were reviewed by Dr 
M D’Souza, Sydney Local Health District’s Research Statistician, of the 
Clinical Research Centre Royal Prince Alfred Hospital.  Following Dr 
D’Souza’s advice, additional analyses were undertaken.  The results of all the 
statistical analyses are presented in Part Three. 
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PART THREE: The statistical analyses of the 
results of the study  
 
The statistical analyses have produced a number of results regarding the 
base level of knowledge of the participants, the level of knowledge acquisition 
and areas of strength and weakness in the acquisition and the retention of 
knowledge.  These results can be seen in both the analysis of the overall 
results and in the various demographic analyses. 
 
Following an analysis of the demographic breakdown of the participants, the 
outcomes are presented in the following order: the overall outcomes, based 
on the multiple-choice questionnaire (MCQ) scores are presented, followed by 
analyses of the MCQ scores among the various demographic groups; then 
the individual questions are considered.  Finally, the participants’ feedback 
responses and an analysis are presented. 
 
Frequency distribution graphs accompany some analyses of the scores.  
These provide a visual overview of the pattern of the groups’ performances.  
The performance graphs do not show normal distribution patterns and are 
often significantly skewed, as they represent the acquisition or retention of 
knowledge following training.  These graphs are not presented in analyses 
with high similarity between groups.  
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Chapter nine: The demographics of the groups 
 
The Part One Program 
 
One hundred and thirty five dental officers participated in the part one 
program.  Of these, 133 completed valid multiple-choice questionnaires.  The 
demographic breakdown of these participants was as follows: 
 
Gender 
There were 79 females (59.4%) and 54 males (40.6%). 
 
Location of undergraduate training 
Seventy eight participants had undertaken their undergraduate training in 
Australia (58.6%) and 55 had trained elsewhere (41.4%).  The participants 
had trained in many different countries; Britain, Eastern and Western Europe, 
the Middle East and South Asia, East Asia and the Pacific, and the Americas.  
Those who had trained in Australia came from several universities. 
 
Level of professional qualifications 
Ninety six participants held a dental bachelor’s degree or equivalent (72.2%), 
while 37 held post-graduate qualifications in dentistry (27.8%). 
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Clinical experience 
The range of practice experience was extensive and, with the exception of 
recent graduates, quite evenly distributed throughout.  The range was from 
one year’s experience (26 new graduates) to 61 years of practice.  Sixty one 
participants (45.9%) had been in practice for less than 10 years, 33 had from 
10 to 19 years of clinical practice (24.8%), 15 had practised from 20 to 29 
years (11.3%), 15 had practised from 30 to 39 years (12.0%) and 9 had 40 or 
more years of practice experience (6.0%).  Figure 10 shows the frequency 
distribution of clinical practice years of the participants. 
 
 
Figure 10: Graph showing the frequency distribution of the part one participants by years of 
clinical practice 
 
Years of clinical practice 
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Previous medical emergency training 
The participants were asked when they last received “previous training in 
emergency medicine”.  ‘Emergency medicine’ was not defined and was left 
open to the participants’ interpretation.  Twenty nine participants (21.8%) 
stated that they had received previous training within the past 12 months.  
Fifty four participants (40.6%) stated that they had received training in the 
period from one to five years prior to attending the part one course.  Twelve 
participants (9%) said they had received training from 5 to10 years prior to 
undertaking the Between the Flags training and a further 12 (9%) stated their 
last training was over 10 years before attending the part one course.  Twenty 
six (19.5%) stated that they had never received any medical emergency 
training. 
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The Part Two Program  
 
Ninety seven of the 100 participants who undertook part two of the program 
were able to be included in the study (two had to be excluded because of 
incorrect part one questionnaires, and one participant had not undertaken the 
part one course).  The demographic analysis of the 97 eligible participants 
was as follows: 
 
Gender 
There were 62 females (63.9%) and 35 males (36.1%).  This ratio is similar to 
the part one demographic. 
 
Location of undergraduate training 
Fifty six had received undergraduate training at Australian universities 
(57.7%) and 41 were trained overseas (42.3%).  This ratio is similar to the 
part one demographic. 
 
Level of professional qualifications 
Seventy one of the part two participants held only a dental bachelor’s degree 
(73.2%) and 26 held post-graduate qualifications (26.8%), a ratio that is very 
similar to the part one participant demographic. 
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Clinical experience 
The range of clinical practice was from one year (15 new graduates) to 51 
years.  Thirty six had been graduated for less than 10 years (37.1%).   Thirty 
one had practised from 10 to 19 years (32.0%).  Fifteen had from 20 to 29 
years of practice experience (15.5%).  Twelve had from 30 to 39 years clinical 
experience (12.4%) and 3 had been in practise for 40 or more years (3.1%).  
Figure 11 shows the frequency distribution of clinical practice years of the part 
two course participants.  The significant drop in the number and percentage of 
recent graduates completing part two of the training was due, in part, to some 
of this group holding only short-term employment contracts, which expired 
before they could undertake the part two program. 
 
Figure 11: Graph showing the frequency distribution of part two participants by years of 
clinical practice 
 
Years of clinical practice 
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Previous medical emergency training: the time gap between part 
one and part two 
Those participants who undertook the part two program attended after varying 
time periods.  The range of the time gap was from 5 to 34 months.  The 
statistics for this are presented in Table 7.  Figure 12 shows the distribution of 
the various time periods between the two courses. 
 
Table 7: The time gap statistics for part two attendees 
Mean Median Std Error Std Dev 95% CI 
14.5 14 0.6 5.4 13.4 – 15.6  
 
 
Figure 12: Graph of the frequency distribution of the time gap between courses 
 
Time gap in months 
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Summation of the demographics 
 
The demographics of the participants in parts one and two of the training 
program, except for the prior medical emergency training, are summarised in 
Table 8.  The table shows that the part one and part two groups have quite 
similar demographics.  This allows for improved confidence in the reliability of 
comparisons between the two groups.
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Table 8: Participant demographics of part one and part two (in percentages) 
 Male Female Aust 
univ 
training 
O’seas 
univ 
training 
Bachelor 
level 
qualification 
Postgrad 
level 
qualification 
1-9 yrs of 
clinical 
practice 
10-19 yrs 
of clinical 
practice 
20-29 yrs 
of clinical 
practice 
30-39 yrs 
of clinical 
practice 
40+ yrs 
of clinical 
practice 
Part 
one 
40.6 59.4 58.6 41..4 72.2 27.8 45.9 24.8 11.3 12.0 6.0 
Part 
two 
36.1 63.9 57.7 42.3 73.2 26.8 37.1 32.0 15.5 12.4 3.1 
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Chapter ten: The overall training outcomes  
 
The Part One Training Scores  
 
Pre training scores 
 
The pre training part one MCQ enabled an assessment to be made regarding 
the participants’ background medical emergency knowledge.  The scores 
demonstrated that most of the participants had a modest level of medical 
emergency knowledge prior to training, the Mean score being 11.1 out of a 
possible total of 30 and the range of scores lying between 1 and 30 (Table 9).  
The maximum score of 30 was achieved by only one participant and the next 
highest score was 21.  The frequency distribution of the pre part one scores, 
showing a tendency to normal distribution, is shown in Figure 13. 
 
Post training scores 
 
The one-day program resulted in a significant increase in MCQ scores.  The 
part one post training Mean score was 23.4 (Table 9).  The range of scores 
was from 11 to 30, with 30 being achieved by two participants. The next 
highest score was 29, which was achieved by 12 participants.  The frequency 
distribution of the scores, showing significant skew in favour of successful 
outcomes, is shown in Figure 14. 
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The differential between the pre training and post training scores 
 
The differential statistics, showing the degree of improvement between the 
pre and post part one training scores, were obtained by subtracting the pre 
training scores from the post training scores. The Mean of the differential was 
12.4, with the range from 0 to 22 (Table 9).  The frequency distribution of the 
differentials, tending to a normal distribution curve, is shown in Figure 15.  A 
paired-samples T test was conducted on the pre and post course results to 
assess the degree of significance of the differential.  This analysis confirmed 
that the difference in the scores was statistically highly significant (p < 0.001). 
 
 
Table 9: Part one training, overall statistics  
 Mean  Median  Std Error  Std Dev’n  95% CI  Range  
Pre- 
course 
11.1 11 0.4 4.3 10.3 – 11.8 1 – 30  
Post-
course 
23.4 24  0.4  4.1  22.7 – 24.1  11 – 30  
Differential 
scores 
12.4 13 0.4 4.4 11.6 – 13.2  0 – 22  
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Figure 13: Graph of the frequency distribution of part one pre-training scores 
 
Score (out of 30) 
Figure 14: Graph of the frequency distribution of part one post-training scores 
 
Score (out of 30) 
Figure 15: Graph of the frequency distribution of the differential of the part one scores 
 
Range 
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Commentary on the participants’ improvement 
 
It should be noted that these statistics show the overall variation in 
improvement, not individual improvements.  For example a participant who 
scored highly in the pre-training MCQ may have less numerical improvement 
than a participant who scored poorly in the initial questionnaire.  There were 
some notable areas in terms of both low and high performance.  Fifty four 
participants scored less than 10 before training (40.6%).  Of this group, 18 
(33.3%) subsequently achieved a post course score of 25 or more, while 12 
(22.2%) scored less than 20.  Seventeen participants scored less than 20 in 
the post course MCQ (12.8%).  Only 25 participants scored 15 or more in the 
pre-training questionnaire (18.8%).  Of those, 19 (76%) also scored 25 or 
more post-course.  Sixty one participants scored 25 or more post-course 
(45.9%).  The 19 participants with the lowest post course scores underwent 
revision training.  This was carried out at various intervals after the initial 
course, depending on available sessions as well as participant availability.  
The post course results of the participants in the revision program were 
similar to the overall original post part one outcomes (Table 10).  However, 
three participants still performed poorly, achieving a post course score of less 
than 20.  
 
Table 10: Post revision course statistics 
Mean  Median  Std Error Std Dev’n 95% CI Range 
22.2 21  0.8 3.5 20.5 – 23.8 16 – 28  
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The Part Two Training Scores: section one 
 
Pre part two, section one 
 
Section one of the part two MCQ repeated the questions contained in the part 
one MCQ.  The pre-training MCQ enabled an assessment to be made 
regarding the level of knowledge that was retained by the participants over the 
time period between the two courses.  The Mean for the pre part two section 
one MCQ was 15.0 and the range was from 6 to 25 (Table 11).  Figure 16 
shows the frequency distribution of the scores, which show a relatively even 
spread. 
 
Post part two, section one 
 
The post training part two section one MCQ can demonstrate both the 
improvement in knowledge above the pre training part two results and the 
degree of improvement above the part one post training outcomes. The Mean 
of the part two section one post-training score was 22.9, while the range was 
from 10 to 30 (Table 11).   Figure 17 shows the frequency distribution of the 
scores, which are skewed towards successful outcomes.   
 
Comparison between the pre and post part two scores 
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This comparison demonstrates the degree of improvement in knowledge 
following the part two training program.  The Mean improvement in the scores 
was 7.9, with the range from -1 to +20 points (Table 11).  The frequency 
distribution of the differentials is shown in Figure 18.  This shows that one 
participant actually achieved a lower score (by one mark) after the training.  A 
paired-samples T test showed that the difference in outcomes between the 
pre and post course scores was highly significant (p < 0.001). 
 
Table 11: Part two section one training, overall statistics  
 Mean  Median  Std Error  Std Dev’n  95% CI  Range  
Pre- 
course 
15.0  15  0.5  4.9  14.1 – 16.0 6 – 25  
Post-
course 
22.9 23 0.4 3.8 22.1 – 23.7 10 – 30  
Differential 
scores 
7.9 7 0.4 4.1 7.0 – 8.7  -1 – 20  
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Figure 16: Graph of the frequency distribution of part two section one pre-training scores 
 
Score (out of 30) 
Figure 17: Graph of the frequency distribution of part two section one post-training scores 
 
Score (out of 30) 
Figure 18: Graph of the frequency distribution of the differential scores 
 
Range 
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Comparison between the part one and part two courses 
 
a. Comparison between the pre course scores 
 
Comparison between the two pre-training MCQ scores demonstrated that, on 
average, participants retained some of the knowledge gained after the part 
one course.  The differential scores were created by subtracting the pre part 
one scores from the pre part two section one scores.  The Mean of the 
improvement of the pre training part two section one scores was 4 points 
above the pre-training part one MCQ (Table 12).  However, the range of 
improvement was from -11 to +20, with 14 participants performing less well 
than when they attempted the pre part one MCQ.  Figure 19 shows the 
frequency distribution of the scores, which tends toward a normal distribution 
pattern.  A paired-samples T test was conducted on these results, finding that 
the difference in the pre training scores was highly significant (p < 0.001). 
 
 
Table 12: The differential statistics of pre-training part one and pre-training part two section 
one scores 
Mean  Median  Std Error  Std dev’n  95% CI  Range  
4.3  4  0.5  5.2  3.2 – 5.3  -11 – 20  
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Figure 19: Graph of the frequency distribution of the differential pre-training scores 
 
Range 
 
 
b. Comparison between the post part one and pre part two scores 
 
Comparison of the part one post training scores and the pre training part two 
section one scores was achieved by subtracting the post training part one 
scores from the pre training part two section one scores.  The comparison 
found that there was a significant loss of knowledge in the time period 
between the two training sessions.  The Mean differential score was -8.4, with 
the range from -21 to +7 (Table 13).   This indicates that while most 
participants lost knowledge over the time interval, some participants improved 
their knowledge.  Figure 20 shows the frequency distribution (normal 
distribution) of the differential scores.  A paired-samples T test found the 
differential to be statistically highly significant (p < 0.001). 
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Table 13: The differential statistics of the scores between post-training part one and pre-
training part two section one 
Mean  Median  Std Error Std Dev’n 95% CI Range  
-8.4 -8 0.5 5.2 -9.5 –  -7.4  -21 – 7  
 
 
Figure 20: Graph of the frequency distribution of the differential scores between post part one 
and pre part two section one 
 
Range 
 
 
c. Comparison between post training part one and post training 
part two scores 
 
This comparison considers whether there was an overall increase in 
knowledge following part two revision.  The differential was obtained by 
subtracting the part one post course scores from the part two section one post 
course scores.  The overall Mean differential score was -0.5, with the range 
from -15 to +10 (Table 14).  The frequency distribution, showing a normal 
distribution, is shown in Figure 21.  A paired-samples T test was performed 
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and found that there was no statistical significance in the differential (p = 
0.27).  The results indicate that, overall, the participants performed no better 
after part two of the program than after part one and a small number 
performed worse.  
 
Table 14: The differential statistics of the post-training part one and part two section one 
scores 
Mean  Median  Std Error Std Dev’n 95% CI Range  
-0.5 -1 0.4 4.4 -1.4 – 0.4 -15 – 10  
 
 
Figure 21: Graph of the frequency distribution the differential of part one and part two section 
one post-training scores 
 
Range 
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The Part Two Training Scores: section two 
 
Pre part two, section two 
 
The part two MCQ contained six additional questions. These questions were 
based on material presented in both parts of the program and had a more 
practical focus. The overall pre-course Mean score for section two was 11.2 
and the range of scores was from 4 to 18 (Table 15).  Figure 22 shows the 
frequency distribution of the scores. 
 
Post part two, section two 
 
The overall post-course Mean score for section two was 14.7, with a range 
from 5 to 20 (Table 15).  Figure 23 shows the distribution frequency of the 
scores, which are skewed towards the upper end. 
 
Comparison between the pre and post part two section two scores 
 
The comparison measures the degree of improvement in knowledge following 
the training.  The overall Mean differential score was 3.5, with a range from -4 
to 13 (Table 15).  The frequency distribution, demonstrating a normal 
distribution pattern, is shown in Figure 24.  Despite the modest numerical 
improvement in the scores, a paired-samples T test showed that the 
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difference in outcomes between the pre and post-training scores was highly 
significant (p < 0.001). 
 
Table 15: Part two section two training, overall statistics  
 Mean  Median  Std Error  Std Dev’n  95% CI  Range  
Pre- 
course 
11.2 11 0.4 3.7 10.5 – 12.0 4 – 18  
Post-
course 
14.7 15 0.3 3.0 14.1 – 15.3 5 – 20   
Differential 
scores 
3.5 4 0.3 3.4 2.8 – 4.2  -4 – 13    
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Figure 22: Graph of the frequency distribution of part two section two pre-training scores 
 
Score (out of 20) 
Figure 23: Graph of the frequency distribution of part two section two post training scores 
 
Score (out of 20) 
Figure 24: Graph of the differential of part two section two pre and post-training scores 
 
Range 
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The Part Two Training Scores: total scores 
 
Pre part two, total score 
 
The total part two MCQ score is simply a combination of the section one and 
section two scores.  The overall outcome pre-course produced a Mean score 
of 26.3 and a range from 12 to 42 (Table 16).  Figure 25 shows the wide 
distribution frequency of the scores. 
 
Post part two, total score 
 
The overall post-course score produced a Mean of 37.6, with a range from 15 
to 49 (Table 16).  Figure 26 shows the wide distribution frequency of the 
scores. 
 
Comparison between the pre and post part two total scores 
 
The overall Mean differential score was 11.3 and the range of the differential 
was from -1 to 28 (Table 16).  The frequency distribution, tending to a normal 
distribution, is shown in Figure 27.  A paired-samples T test showed that the 
difference in outcomes between the pre and post course scores was highly 
significant (p < 0.001).   
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Table 16: Part two training, total scores’ statistics  
 Mean  Median  Std Error  Std Dev’n  95% CI  Range  
Pre- 
course 
26.3 27 0.7 7.2 24.8 – 27.7  12 – 42     
Post-
course 
37.6 38 0.6 5.8 36.4 – 38.7  15 – 49  
Differential 
scores 
11.3 12 0.3 36.1 10.1 – 12.5  -1 – 28     
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Figure 25: Graph of the frequency distribution of part two overall pre-training scores 
 
Score (out of 50) 
Figure 26: Graph of the frequency distribution of part two overall post-training scores 
 
Score (out of 50) 
Figure 27: Graph of the frequency distribution of the differential scores 
 
Range 
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Chapter eleven: Demographic analysis – by gender 
 
The Part One Training Scores 
 
Pre part one scores 
 
The pre-training results for female (Mean = 10.4) and male (Mean = 12.0) 
participants are presented in Table 17.  Comparison of the Means of the two 
groups (one-way ANOVA) found that there was statistical significance in the 
difference between the groups (p = 0.03), with the males (Mean 12.0) slightly 
outperforming the female (Mean 10.5) participants.  The frequency 
distributions of the scores of the groups further demonstrate the difference 
between the groups and are presented in Figures 28 and 29. 
 
Post part one scores 
 
The post course statistics for both female and male participants are presented 
in Table 17.  The Means of the two groups were identical (23.4) and the 
ranges almost identical.  Comparison of the Means of the two groups (one-
way ANOVA) found that there was no difference between the post-training 
part one scores of the two groups (p > 0.9).  The frequency distributions of the 
male and female scores show a high degree of similarity (Figures 30 and 31).  
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Comparison between pre and post part one scores 
 
The pre and post course differential statistics for female (Mean = 13.1) and 
male (Mean = 11.4) participants are presented in Table 17.  A paired-samples 
T test was performed for each group.  The degree of improvement was found 
to be equally highly significant within both groups (p < 0.001).  Comparison of 
the Means of the two groups (one-way ANOVA) found that there was 
statistical significance in the difference between the groups (p = 0.04), with 
the females showing greater improvement over the male participants.   
 
Table 17: Part one statistics for females and males 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Female  10.4 10 0.4 3.9 9.5 – 
11.3  
1 – 19   
 Male  12.0  12 0.6 4.6 10.8 – 
13.3 
5 – 30   
Post-
course 
Female  23.4 24 0.4 3.8 22.5 – 
24.2  
11 – 29   
 Male  23.4  24 0.6 4.6 22.2 – 
24.7 
11 – 30   
Differential 
scores 
Female  13.1 13 0.5 4.1 12.2 – 
14.0  
2 -  22   
 Male  11.4  11.5 0.6 4.7 10.1 – 
12.7 
0 - 21   
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Figure 28: Graph of the frequency distribution of pre part one scores for females 
 
Scores (out of 30) 
 
Figure 29: Graph of the frequency distribution of pre part one scores for males 
 
Scores (out of 30) 
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Figure 30: Graph of the frequency distribution of post part one scores for females 
 
Scores (out of 30) 
 
Figure 31: Graph of the frequency distribution of post part one scores for males 
 
Scores (out of 30) 
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Commentary on the gender difference in the pre part one scores 
 
To determine the possible reasons for the difference in pre-training scores of 
the female and male participants, cross-analyses with the other demographic 
parameters were undertaken.  Analysis of the participants by the level of 
professional qualifications (vide infra, Chapter 15) found a statistical 
difference in the pre part one scores between those holding postgraduate 
qualifications and those who held only bachelor level degrees.  These groups 
were then subdivided by gender to assess whether the overall difference in 
knowledge was maintained. 
 
The outcomes for participants with bachelor level qualifications are shown in 
Table 18.  The ratio of female to male participants in this group was 59.5% 
female (79 participants) and 40.5% male (54 participants).  A one-way 
ANOVA test found no statistical significance in the differences between the 
Means (p = 0.4). 
 
Table 18: Pre training statistics for females and males with Bachelor level qualifications 
 Mean  Median  Std Error Std Dev’n  95% CI Range  
Female  10.33 10 0.5 4.0 9.3 – 11.3  1 – 19 
Male  11.1 11 0.7 3.8 9.8 – 12.5 5 – 21 
 
 
The outcomes for participants with postgraduate qualifications are shown in 
Table 19.  The ratio of female to male participants in this group was 40% 
female (15 participants) and 60% male (22 participants).  A one-way ANOVA 
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test found that the differences between the Means approached statistical 
significance (p = 0.09).  However, the wide Confidence Intervals, brought 
about by the low numbers in this group, reduce the potential significance of 
the analysis. 
 
Table 19: Pre training statistics for females and males with post-graduate level qualifications 
 Mean  Median  Std Error Std Dev’n  95% CI Range  
Female  10.6 9 0.9 3.4 8.7 – 12.5  6 – 17  
Male  13.36 12.5 1.2 5.5 10.9 – 15.8 5 – 30  
 
 
Commentary on the gender difference in the differential scores 
 
Because the males had slightly outperformed the females in the pre course 
scores, a difference which disappeared in the post course outcomes, a 
comparison of the Means of the two differential groups (one-way ANOVA) 
was performed.  This test found the difference between the groups had 
statistical significance (p = 0.04).  This result confirmed that the female 
participants’ degree of improvement was better than that of the male 
participants. 
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The Part Two Training Scores: section one 
 
Pre part two, section one 
 
The pre-training part two section one statistics for female (Mean 15.0) and 
male (Mean 15.2) participants, which are almost identical, are presented in 
Table 20.  Comparison of the Means of the two groups (one-way ANOVA) 
confirmed that there was no difference between the pre part two section one 
scores (p > 0.8). 
 
Post part two, section one 
 
The section one post course statistics for female and male participants are 
presented in Table 20.  Although the Means are slightly different (female 
Mean 22.4, male Mean 23.6), comparison of the Means of the two groups 
(one-way ANOVA) confirmed that there was no statistical difference between 
the post course section one scores of the two groups (p = 0.15). 
 
Comparison between pre and post part two section one scores 
 
The differential statistics for female (Mean = 7.4) and male (Mean = 8.2) 
participants are presented in Table 20.  A paired-samples T test was 
performed for each group.  The degree of improvement was found to be 
highly significant within both groups (p < 0.001).  A comparison of the Means 
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of the differentials (one-way ANOVA) found that there was no statistical 
significance in the difference of the Means between the groups (p = 0.24). 
 
 
Table 20: Part two section one statistics for females and males 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Female  15.0 15 0.7 5.1 13.7 – 
16.3  
6 - 25   
 Male  15.2 15.5 0.8 4.6 13.6 – 
16.7 
7 - 23   
Post-
course 
Female  22.4 23 0.5 3.9 21.5 – 
23.4   
10 – 30    
 Male  23.6 24 0.6 3.8 22.3 – 
24.9 
14 – 30    
Differential 
scores 
Female  7.4 7 0.5 4.1 6.4 – 8.5   -1 – 20    
 Male  8.2 7.5 0.7 4.1 6.8 – 9.6 1 – 17    
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The Part Two Training Scores: section two 
 
Pre part two, section two 
 
The pre course statistics of section two for female and male participants 
(Means = 11.2), showing almost identical results, are presented in Table 21.  
Comparison of the Means of the two groups (one-way ANOVA) found that 
there was no difference between the pre part two section one scores (p > 0.9). 
 
Post part two, section two 
 
The section two post course statistics for female (Mean = 14.7) and male 
(Mean = 14.6) participants were highly similar (Table 21).  Comparison of the 
Means of the two groups (one-way ANOVA) found that there was no statistical 
difference between the post course section two scores of the two groups (p> 
0.9). 
 
Comparison between pre and post part two section two scores 
 
The differential statistics for female (Mean = 3.5) and male (mean = 3.6) 
participants, which are almost identical, are presented in Table 21.  A paired-
samples T test was performed for each group.  The degree of improvement 
was found to be highly significant within each group (p < 0.001).  Comparison 
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of the Means of the two differential groups (one-way ANOVA) was performed, 
finding no statistical significance between the groups (p = 0.9). 
 
Table 21: Part two section two statistics for females and males 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Female  11.2 12 0.5 3.9 10.2 – 
12.2   
4 – 18    
 Male  11.2 11 0.6 3.5 10.0 – 
12.4 
4 – 17    
Post-
course 
Female  14.7 15 0.4 3.0 13.9 – 
15.5   
5 – 20     
 Male  14.6 14.5 0.5 3.0 13.6 – 
15.6 
7 – 19     
Differential 
scores 
Female  3.5 4 0.4 3.4 2.6 – 4.4   -4 – 13     
 Male  3.6 4 0.6 3.5 2.4 – 4.7 -4 – 11     
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The Part Two Training Scores: total scores 
 
Pre part two, total scores  
 
The pre course statistics for the total MCQ scores of section two for female 
(Mean = 26.2) and male (Mean = 26.4) participants are highly similar (Table 
22).  Comparison of the Means of the two groups (one-way ANOVA) found no 
difference between the groups (p > 0.9). 
 
Post part two, total scores 
 
The section two post course statistics for female (Mean = 37.1) and male 
(Mean = 38.2) participants are presented in Table 22.  Comparison of the 
Means of the two groups (one-way ANOVA) found no statistical significance 
between the slightly different Means of the two groups (p = 0.4). 
 
Comparison between pre and post part two overall scores 
 
The differential statistics for female (Mean = 11.1) and male (Mean = 11.8) 
participants are presented in Table 22.  A paired-samples T test was 
performed for each group.  The degree of improvement was found to be 
highly significant within each group (p < 0.001).  Comparison of the Means of 
the two groups (one-way ANOVA) was performed, finding no statistical 
significance in the slight difference between the groups (p = 0.5). 
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Table 22: Part two total scores’ statistics for females and males 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Female  26.2 26 0.9 7.4 24.3 – 
28.1   
12 – 42     
 Male  26.4 28 1.2 7.1 24.0 – 
28.8 
13 – 40      
Post-
course 
Female  37.1 38 0.7 5.8 35.7 – 
38.6   
15 – 46     
 Male  38.2 38.5 1.0 5.9 36.3 – 
40.2 
26 – 49       
Differential 
scores 
Female  11.1 12 0.7 5.7 9.6 – 
12.6   
-1 – 26      
 Male  11.8 12.5 1.0 6.0 9.8 – 
13.9 
0 – 28        
 
 
Summation 
 
With the exception of the pre part one MCQ scores, the performance of 
females and males in the acquisition of knowledge, the retention or loss of 
knowledge over time, and the re-acquisition of knowledge with revision 
training was identical.  The apparent difference in pre-course knowledge has 
been shown to be related to the level of professional qualifications held by the 
individual participants. 
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Chapter twelve: Demographic analysis – by years in 
practice  
 
The range of clinical experience among the part one participants was from 1 
to 61 years, while the range among part two participants was from 1 to 51 
years.   In this analysis the overall outcomes were divided into two groups: 
group one consisted of participants whose clinical experience ranged from 
one to fourteen years; group two consisted of participants whose clinical 
experience ranged from fifteen years and above.  This division produced two 
groups of similar numbers of participants for both parts of the program.  In 
part one, group one, labelled as ‘Recent graduates’, had 73 participants and 
group two, labelled as ‘Senior clinicians’, had 60 participants.  In part two, 
group one had 47 participants and group two had 50 participants. 
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The Part One Training Scores 
 
Pre part one scores 
 
The pre course statistics for the two groups are presented in Table 23.  The 
Mean for the recent graduates was 11.5 and for the senior clinicians 10.5.  
Comparison of the Means of the two groups (one-way ANOVA) found no 
statistical significance in the difference between the scores (p = 0.16). 
 
Post part one scores 
 
The post course statistics for the groups are presented in Table 23.  There 
was a difference in the Means of the two groups (recent graduates 24.5, 
senior clinicians 22.1).  Comparison of the Means (one-way ANOVA) found 
that this difference was statistically highly significant (p = 0.001).  This 
indicates that the recent graduates outperformed the senior clinicians in the 
acquisition of knowledge.  The frequency distributions of the scores 
demonstrate the differences between the groups (Figures 32 and 33). 
 
Comparison between pre and post part one scores 
 
The differential statistics for the groups are presented in Table 23.  A paired-
samples T test was performed and the degree of improvement for both groups 
was found to be statistically highly significant (p < 0.001).  A comparison of 
 170 
the Means of the two groups (one-way ANOVA) found the difference between 
the groups approached statistical significance, favouring the recent graduates 
(p = 0.08).  The frequency distributions of the scores, showing a skewed 
normal distribution curve, are presented in Figures 34 and 35. 
 
Table 23: Part one statistics by clinical experience 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Rec 
grads*  
11.5 12 0.4 3.6 10.7 – 
12.4   
5 – 21       
 Sen 
clins** 
10.5 10 0.6 4.9 9.2 – 
11.8 
1 – 30         
Post-
course 
Rec 
grads  
24.5 25 0.4 3.3 23.7 – 
25.2   
16 – 30       
 Sen clins 22.1 23 0.6 4.7 20.9 – 
23.3 
11 – 30        
Differential 
scores 
Rec 
grads  
13.0 13 0.5 4.0 12.0 – 
13.9   
2 - 22       
 Sen clins 11.6 11.5 0.6 4.8 10.4 – 
12.9 
0 – 21         
*Rec grads: recent graduates (1 to 14 years’ experience) 
**Sen clins: senior clinicians (15 or more years’ experience) 
 
 171 
Figure 32: Graph of the frequency distribution of post part one scores for recent graduates 
 
Scores (out of 30) 
 
Figure 33: Graph of the frequency distribution of post part one scores for senior clinicians 
 
Scores (out of 30) 
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Figure 34: Graph of the frequency distribution of the part one differential scores for recent 
graduates 
 
Differential scores 
Figure 35: Graph of the frequency distribution of the part one differential scores for senior 
clinicians 
 
Differential scores 
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The Part Two Training Scores: section one  
 
Pre part two, section one 
 
The pre-training part two section one statistics for the two groups are very 
similar (Means = 15.3 and 14.8) and are presented in Table 24.  Comparison 
of the Means of the two groups (one-way ANOVA) found no statistical 
difference between the scores (p = 0.6). 
 
Post part two, section one 
 
The section one post course statistics for the groups are presented in Table 
24.  Comparison of the Means (23.3 and 22.3) of the two groups (one-way 
ANOVA) found no statistical significance between the two groups (p = 0.35). 
 
Comparison between pre and post part two section one scores 
 
The differential statistics for the groups are presented in Table 24.  A paired-
samples T test was performed for each group, finding the degree of 
improvement to be highly significant within both groups (p < 0.001).  
Comparison of the Means (7.9 for both groups) of the two differential groups 
(one-way ANOVA) found no statistical significance between the groups (p > 
0.95). 
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Table 24: Part two section one statistics by clinical experience 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Rec 
grads  
15.3 16 0.7 4.8 13.9 – 
16.7   
6 - 25       
 Sen clins 14.8 15 0.7 4.9 13.4 – 
16.2 
7 - 25         
Post-
course 
Rec 
grads  
23.3 23 0.6 3.8 22.1 – 
24.4   
10 – 30        
 Sen clins 22.3 23 0.5 3.7 21.3 – 
23.4 
12 – 30          
Differential 
scores 
Rec 
grads  
7.9 7 0.6 3.8 6.8 – 9.1   0 – 17         
 Sen clins 7.9 8 0.7 4.6 6.6 – 9.3 -1 – 20           
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The Part Two Training Scores: section two  
 
Pre part two, section two 
 
The pre course statistics of section two for the groups are presented in Table 
25.  There was a slight difference between the Means of the recent graduates 
(11.9) and the senior clinicians (10.5).  Comparison of the Means of the two 
groups (one-way ANOVA) found no statistical significance in the difference (p 
= 0.7). 
 
Post part two, section two 
 
The section two post course statistics for the groups are presented in Table 
25.  Comparison of the Means (15.3 and 14.1) of the two groups (one-way 
ANOVA) found no statistical significance in the difference between the post 
course section two scores of the two groups (p = 0.4). 
 
Comparison between pre and post part two section two scores 
 
The differential statistics for the two groups are presented in Table 25.  A 
paired-samples T test for each group found the improvement in the recent 
graduates group to be statistically significant (p = 0.03) and in the senior 
clinicians group to be highly statistically significant (p < 0.001).  Comparison of 
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the Means (3.4 and 3.6) of the differentials (one-way ANOVA) found no 
statistical significance between the groups (p = 0.8). 
 
Table 25: Part two section two statistics by clinical experience 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Rec 
grads  
11.9 12 0.5 3.5 10.9 – 
12.9   
5 – 18          
 Sen clins 10.5 11 0.5 3.8 9.5 – 
11.6 
4 – 17            
Post-
course 
Rec 
grads  
15.3 16 0.5 3.2 14.4 – 
16.3   
5 – 20          
 Sen clins 14.1 14 0.4 2.6 13.3 – 
14.8 
7 – 18             
Differential 
scores 
Rec 
grads  
3.4 4 0.5 3.1 2.5 – 4.3   -4 – 13           
 Sen clins 3.6 4 0.5 3.8 2.5 – 4.7 -4 – 13              
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The Part Two Training Scores: total scores  
 
Pre part two, total scores 
 
The overall pre course statistics for the groups are presented in Table 26.  
There was a difference in the Means between the recent graduates (27.0) and 
the senior clinicians (25.3).  Comparison of the Means of the two groups (one-
way ANOVA) found no statistical difference between the groups (p = 0.2).   
 
Post part two, total scores 
 
The overall post course statistics are presented in Table 26.  There were 
differences in the Means and ranges of the two groups:  The recent graduates 
had a Mean of 38.5 and a Range of 15 to 49; the senior clinicians had a Mean 
of 36.7 and a Range of 26 to 44.  Comparison of the Means of the two groups 
(one-way ANOVA) found the difference approached statistical significance (p 
= 0.09).  The frequency distribution graphs further demonstrate the difference 
between the groups (Figures 36 and 37). 
 
Comparison between pre and post part two total scores 
 
The differential statistics for the groups are presented in Table 26.  A paired-
samples T test was performed for each group.  These found that the degree 
of improvement of both groups was statistically highly significant (p < 0.001).  
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Comparison of the Means (11.0 and 11.5) of the two differential groups (one-
way ANOVA) was performed, finding no statistical significance between the 
groups (p = 0.67). 
 
Table 26: Part two total scores’ statistics by clinical experience 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Rec 
grads  
27.0 28 1.0 7.0 25.0 – 
29.1   
12 – 42            
 Sen clins 25.3 25.5 1.1 7.4 22.2 – 
27.5  
13 – 41               
Post-
course 
Rec 
grads  
38.5 39 0.9 6.6 36.6 – 
40.4   
15 – 49             
 Sen clins 36.7 37 0.7 4.8 35.3 – 
38.0  
26 – 44                
Differential 
scores 
Rec 
grads  
11.0 12 0.8 5.2 9.5 – 
12.6   
0 – 27              
 Sen clins 11.5 12 0.9 6.6 9.7 – 
13.4  
-1 – 28                 
 
Summation  
 
The performance of the recent graduate group in part one, in respect of the 
acquisition of knowledge, was better than the senior clinician group.  There 
were no statistically significant differences between the groups in part two, 
indicating that the rate loss of knowledge during the hiatus in the training 
sessions and the re-acquisition of knowledge on the second training day was 
very similar. 
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Figure 36: Graph of the frequency distribution of post part two overall scores for recent 
graduates 
 
Scores (out of 50) 
 
Figure 37: Graph of the frequency distribution of post part two overall scores for senior 
clinicians 
 
Scores (out of 50) 
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Chapter thirteen: Demographic analysis – by 
undergraduate training location  
 
Of the 133 part one participants, 78 had undertaken their undergraduate 
training in Australia (58.6%) and 55 had trained elsewhere (41.4%).  Of the 
part two participants, 56 received undergraduate training at Australian 
universities (57.7%) and 41 were trained overseas (42.3%).  An analysis of 
the outcomes was undertaken to determine whether the participants’ 
undergraduate training locale had any influence on their knowledge of medical 
emergencies. 
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The Part One Training Scores  
 
Pre part one scores 
 
The pre course statistics for the groups are presented in Table 27.  The 
Means of the groups (11.1 and 11.0) are almost identical and comparison of 
the Means of the two groups (one-way ANOVA) found no statistical 
significance in the difference between the pre course scores (p = 0.8). 
 
Post part one scores 
 
The post course statistics for the groups are presented in Table 27.  
Comparison of the Means (23.8 and 22.8) of the two groups (one-way 
ANOVA) found that there was no statistical significance between the two 
groups (p = 0.1). 
 
Comparison between pre and post part one scores 
 
The differential statistics are presented in Table 27.  A paired-samples T test 
was performed for each group, finding that the degree of improvement was 
highly statistically significant within both groups (p < 0.001).  Comparison of 
the Means (12.7 and 11.8) of the two groups (one-way ANOVA) found that 
there was no statistical significance between the scores (p = 0.23). 
 
 182 
 
 
Table 27: Part one statistics by training location 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Aus*  11.1 11 0.5 4.1 10.2 – 
12.0   
1 – 21               
 OS** 11.0 10 0.6 4.6 9.7 – 
12.2  
2 – 30                  
Post-
course 
Aus  23.8 25 0.5 4.6 22.7 – 
24.1   
11 – 30                
 OS 22.8 23 0.5 3.4 21.8 – 
23.7  
13 – 30                  
Differential 
scores 
Aus  12.7 13 0.5 4.5 11.7 – 
13.8   
2 – 22                 
 OS 11.8 12 0.6 4.1 10.7 – 
12.9  
0 – 21                   
*Aus: graduates from Australian universities 
**OS: graduates from non-Australian universities 
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The Part Two Training Scores: section one  
 
Pre part two, section one  
 
The pre section one statistics are presented in Table 28.  Comparison of the 
Means (15.3 and 14.7) of the two groups (one-way ANOVA) found that there 
was no statistical significance between the pre part two section one scores (p 
= 0.6). 
 
Post part two, section one 
 
The section one post course statistics are presented in Table 28.  Comparison 
of the Means (23.3 and 22.2) of the two groups (one-way ANOVA) found no 
statistical significance in the difference between the two groups (p = 0.17). 
 
Comparison between pre and post part two section one scores 
 
The differential statistics for section one are presented in Table 28.  A paired-
samples T test was performed to determine the degree of significance in the 
improvement of the scores.  This was found to be highly significant for both 
groups (p < 0.001).  Comparison of the Means (8.1 and 7.5) of the two 
differential groups (one-way ANOVA) found no statistical significance between 
the groups (p = 0.53).  
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Table 28: Part two section one statistics by training location 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Aus  15.3 15.5 0.7 5.1 13.9 – 
16.6   
6 – 25                  
 OS 14.7 14 0.7 4.6 13.2 – 
16.2  
7 – 25                    
Post-
course 
Aus  23.3 23.5 0.5 4.0 22.3 – 
24.4    
12 – 30                   
 OS 22.2 23 0.6 3.6 21.1 – 
23.4  
10 – 28                     
Differential 
scores 
Aus  8.1 8 0.5 3.8 7.0 – 9.1   -1 – 17                  
 OS 7.5 7 0.7 4.5 6.1 – 7.3  0 – 20                   
 
 185 
The Part Two Training Scores: section two  
 
Pre part two, section two 
 
The pre course statistics of section two are presented in Table 29.  
Comparison of the Means (11.3 and 11.1) of the two groups (one-way 
ANOVA) found no difference between the pre part two section one scores (p = 
0.84). 
 
Post part two, section two 
 
The section two post course statistics are presented in Table 29.  Comparison 
of the Means (15.1 and 14.1) of the two groups (one-way ANOVA) found no 
statistical difference between the post course section two scores (p = 0.1). 
 
Comparison between pre and post part two section two scores 
 
The differential statistics for section two are presented in Table 29.  A paired-
samples T test was performed, finding that the degree of improvement was 
highly statistically significant for both groups (p < 0.001).  Comparison of the 
Means (4.2 and 3.0) of the two differential groups (one-way ANOVA) was 
performed, finding no statistical significance between the groups (p = 0.2).  
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Table 29: Part two section two statistics by training location 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Aus  11.3 11 0.5 3.6 10.3 – 
12.2    
4 – 18                     
 OS 11.1 12 0.6 3.8 9.9 – 
11.2  
4 - 17                      
Post-
course 
Aus  15.1 15 0.4 3.0 14.3 – 
15.3     
7 – 20                      
 OS 14.1 14 0.5 2.9 13.2 – 
15.0  
 5 – 19                       
Differential 
scores 
Aus  4.2 4 0.5 3.5 3.3 – 5.1    -3 – 14                       
 OS 3.0 3 0.5 3.5 1.9 – 4.1  -4 – 11                        
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The Part Two Training Scores: total scores 
 
Pre part two, total scores 
 
The pre course statistics of the total scores are presented in Table 30.  
Comparison of the Means (26.6 and 25.8) of the two groups (one-way 
ANOVA) found no statistical difference between the pre part two overall 
scores of the groups (p = 0.6).  
 
Post part two, total scores 
 
The part two post-training statistics are presented in Table 30.  Comparison of 
the Means (38.4 and 36.3) of the two groups (one-way ANOVA) found that the 
difference approached statistical significance in favour of the Australian 
graduates (p = 0.08).  The frequency distributions of the scores of the groups 
demonstrate the difference and are presented in Figures 38 and 39. 
 
Comparison between pre and post part two overall scores 
 
The differential statistics of the total scores are presented in Table 30.  A 
paired-samples T test was performed, finding that the degree of improvement 
was statistically highly significant for both groups (p < 0.001).  Comparison of 
the Means (11.6 and 11.0) of the two differential groups (one-way ANOVA) 
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was performed, finding no statistical significance between the groups (p = 
0.36).  
 
Table 30: Part two total scores’ statistics by training location 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Aus  26.6 27.5 1.0 7.5 24.6 – 
28.6      
12 – 42                        
 OS 25.8 27 1.1 6.9 23.7 – 
28.0   
14 – 38                         
Post-
course 
Aus  38.4 39 0.8 5.9 36.9 – 
40.0      
21 – 49                         
 OS 36.3 37 0.9 5.5 34.6 – 
38.1   
15 – 45                    
Differential 
scores 
Aus  11.6 12 0.8 6.1 10.0 – 
13.2      
-1 – 28                          
 OS 11.0 10.5 0.9 5.8 9.1 – 
12.8   
0 - 26                          
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Figure 38: Graph of the frequency distribution of post part two overall scores for Australian 
graduates 
 
Scores (out of 50) 
 
Figure 39: Graph of the frequency distribution of post part two overall scores for overseas 
graduates 
 
Scores (out of 50) 
 
Summation 
 
There were no differences in any of the outcomes between those trained 
overseas and those trained at Australian universities. 
 190 
Chapter fourteen: Demographic analysis – by level 
of professional qualifications  
 
Of the 133 part one participants, 96 held a dental bachelor (generalist) degree 
(72.2%) and 37 held dental post-graduate (specialist) qualifications (27.8%).  
Of the part two participants, 72 held a dental bachelor degree (74.2%) and 25 
held post-graduate qualifications (25.8%).  An analysis of the outcomes was 
undertaken to determine whether postgraduate training had any influence on 
the participants’ knowledge of medical emergencies. 
 
Unlike the other demographic analyses, these two groups are quite 
unmatched in their relative numbers.  While this is representative of dentistry 
in general, with the majority of practitioners holding bachelor (generalist) 
degrees, the relatively small size of the postgraduate group risks introducing 
inaccuracies into the statistical analysis. 
 
The group identifiers used in the tables and graphs are ‘bachelor’ or ‘Bach’ 
and ‘postgraduate’ or ‘PG’. 
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The Part One Training Scores 
 
Pre part one scores 
 
The pre course statistics are presented in Table 31.  The Mean of the 
bachelor group was 10.6 and the Mean of the postgraduate group was 12.2.  
Comparison of the Means (one-way ANOVA) found statistical significance in 
the difference between the groups, favouring the postgraduate group (p < 
0.05).  The frequency distributions of the scores are presented in Figures 40 
and 41 and demonstrate the differences between the groups. 
 
Post part one scores 
 
The post course statistics for the groups are presented in Table 31.  The 
Means of the groups (23.3 and 23.8) were very similar and comparison of the 
Means of the two groups (one-way ANOVA) found that there was no statistical 
difference between the two groups (p > 0.5).  
 
Comparison between pre and post part one scores 
 
The differential statistics for the groups are presented in Table 65.  The 
Means of the differentials are slightly different (12.7, 11.5).  A paired-samples 
T test found that the degree of improvement was statistically highly significant 
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for both groups (p < 0.001).  A one-way ANOVA test found no statistical 
significance between the groups (p = 0.16).  
 
Table 31: Part one statistics by qualification 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Bach* 10.6 1 0.4 3.9 9.8 – 
11.4      
1 – 21                           
 PG** 12.2 12 0.8 4.9 10.6 – 
13.9 
5 – 30                           
Post-
course 
Bach 23.3 24 0.4 4.2 22.4 – 
24.1      
11 – 30                            
 PG 23.8 25 0.7 4.0 22.4 – 
25.1  
11 – 30                            
Differential 
scores 
Bach 12.7 13 0.4 4.2 11.8 – 
13.5      
2 – 22                             
 PG 11.5 11 0.8 4.8 9.9 – 
13.1  
0 - 19                            
*Bach: bachelor level qualifications 
**PG: postgraduate level qualifications 
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Figure 40: Graph of the frequency distribution of pre part one scores for bachelors 
 
Scores (out of 30) 
 
Figure 41: Graph of the frequency distribution of pre part one scores for postgraduates 
 
Scores (out of 30) 
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The Part Two Training Scores: section one 
 
Pre part two, section one 
 
The pre part two section one statistics are presented in Table 32.  The Means 
(15.1 and 14.7) were similar and comparison of the Means of the groups (one-
way ANOVA) found no statistical significance between the two groups (p > 
0.7). 
 
Post part two, section one 
 
The section one post course statistics are presented in Table 32.  The Mean 
of the bachelor group was 23.3 and the Mean of the postgraduate group was 
21.8.    Comparison of the Means (one-way ANOVA) found that there was no 
statistical significance between the scores of the two groups (p = 0.1).   
 
Comparison between pre and post part two section one scores 
 
The differential statistics for bachelors (Mean = 8.1) and postgraduates (Mean 
= 7.1) are presented in Table 32.  A paired-samples T test was performed, 
finding the degree of improvement in the scores to be highly significant for 
both groups (p < 0.001).  Comparison of the Means (one-way ANOVA) found 
there was no statistical significance in the differential scores of the groups (p = 
0.27).  
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Table 32: Part two section one statistics by qualification 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Bach 15.1 15 0.6 4.8 14.0 – 
16.3      
6 – 25                             
 PG 14.7 14 1.0 5.0 12.7 – 
16.8  
7 – 25                             
Post-
course 
Bach 23.3 23 0.4 3.7 22.4 – 
24.1      
12 – 30                               
 PG 21.8 23 0.8 4.1 20.1 – 
23.5  
10 – 27                              
Differential 
scores 
Bach 8.1 8 0.5 3.9 7.1 – 9.0     -1 – 17                                
 PG 7.1 6 0.9 4.6 5.2 – 9.0  0 – 20                               
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The Part Two Training Scores: section two   
 
Pre part two, section two 
 
The pre course statistics of section two are presented in Table 33.  The 
Means of the groups were identical (11.2).  Comparison of the Means (one-
way ANOVA) found no statistical significance between the scores, which were 
identical (p > 0.9).   
 
Post part two, section two 
 
The section two post course statistics are presented in Table 33.  There was a 
difference in the Means of the groups (15.0 and 13.8).  Comparison of the 
Means (one-way ANOVA) found that the difference between the groups was 
not statistically significant (p = 0.1).   
 
Comparison between pre and post part two section two scores 
 
The differential statistics for the groups are presented in Table 33.  A paired-
samples T test found the degree of improvement to be statistically highly 
significant for both groups (p < 0.001).  Comparison of the Means (one-way 
ANOVA) found no statistical significance between the groups (p = 0.15).   
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Table 33: Part two section two statistics by qualification 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Bach 11.2 12 0.4 3.6 0.4 – 
12.1      
4 – 18                                 
 PG 11.2 11 0.8 4.0 9.6 – 
12.8  
4 – 17                                
Post-
course 
Bach 15.0 15 0.4 3.0 14.3 – 
15.7      
7 – 20                                  
 PG 13.8 14 0.6 2.7 12.7 – 
15.0  
5 – 19                                 
Differential 
scores 
Bach 3.8 4 0.4 3.4 3.0 – 4.5      -4 – 13                                   
 PG 2.8 4 0.7 3.6 1.2 – 4.2   -4 – 10                                  
 
 198 
The Part Two Training Scores: total scores 
 
Pre part two, total scores 
 
The pre course statistics for the total scores are presented in Table 34.  The 
Means were very similar (26.4 and 26.0).  Comparison of the Means (one-way 
ANOVA) found that there was no statistical significance in the difference 
between the scores of the two groups (p > 0.8).   
 
Post part two, total scores 
 
The section two post course total scores are presented in Table 34.  
Comparison of the Means (one-way ANOVA) found statistical significance (p 
= 0.06) in favour of the bachelor group (Mean = 38.2) over the postgraduate 
group (mean = 35.6).  The frequency distributions of the scores demonstrate 
the differences and are presented in Figures 42 and 43. 
 
Comparison between pre and post part two overall scores 
 
The differential statistics for the groups are presented in Table 34.  A paired-
samples T test found the degree of improvement of the scores over the pre 
course results to be statistically highly significant for both groups (p < 0.001).  
Comparison of the Means (one-way ANOVA) found that the difference 
between the groups approached statistical significance (p = 0.08) in favour of 
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the bachelor group (Mean = 11.9) over the postgraduates (Mean = 9.6).  The 
frequency distributions of the scores demonstrate the differences and are 
presented in Figures 44 and 45. 
 
Table 34: Part two total scores’ statistics by qualification 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
Bach 26.4 27.5 0.8 7.1 24.7 – 
28.0      
12 – 42                                    
 PG 26.0 25 1.5 7.7 22.8 – 
29.2   
14 – 40                                   
Post-
course 
Bach 38.2 39 0.7 5.5 36.9 – 
39.5      
21 – 49                                     
 PG 35.6 36 1.3 6.3 33.1 – 
38.2   
15 – 45                                    
Differential 
scores 
Bach 11.9 12 0.7 5.6 10.6 – 
13.2      
1 – 28                                      
 PG 9.6 10 1.3 6.6 6.9 – 
12.4   
-1 – 26                                     
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Figure 42: Graph of the frequency distribution of post part two overall scores for bachelors 
 
Scores (out of 50) 
 
Figure 43: Graph of the frequency distribution of post part two overall scores for 
postgraduates 
 
Scores (out of 50) 
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Figure 44: Graph of the frequency distribution of part two overall differential scores for 
bachelors 
 
Differential scores 
 
Figure 45: Graph of the frequency distribution of part two overall differential scores for 
postgraduates 
 
Differential scores 
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Summation 
 
The pre-training performance of the postgraduate group was better than the 
bachelor group.  However, the overall scores after part two of the training 
found that the bachelor group slightly outperformed the postgraduate group.  
These results should, however, be interpreted with caution due to the small 
sample size of the postgraduate group.
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Chapter fifteen: Demographic analysis – by the 
timing of previous medical emergency training  
 
The participants who undertook the part one program were divided into two 
groups.  Group one comprised 83 participants (62.4%) who had received 
medical emergency training within the previous five years.  Group two 
consisted of the remaining 50 participants (37.6%) who reported not having 
received medical training within at least five years of attending the training 
program.  This latter group included those who reported that they had never 
received previous training. 
 
 
The participants who undertook the part two program were also divided into 
two groups: those who attended part two within 13 months after undertaking 
part one (47 participants), and those who attended part two after a time gap of 
14 months or more (50 participants).   The two groups were further analysed 
in respect of their clinical practice experience.  Group one (up to 13 months) 
contained 24 recent graduates (51%) and 23 senior clinicians (49%).  Group 
two (14 months or more) contained 25 recent graduates (50%) and 25 senior 
clinicians (50%).  This indicated that the demographics of each group were 
equivalent. 
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The Part One Training Scores 
 
Pre part one scores 
 
The pre course statistics for the groups are presented in Table 35.  The 
Means of the groups were 11.6 and 10.2 respectively.  Comparison of the 
Means (one-way ANOVA) found that the difference in the Means, favouring 
those who had received emergency medical training with the previous 5 
years, had statistical significance (p = 0.06).  The frequency distributions of 
the scores, showing the differences between the groups, are presented in 
Figures 46 and 47. 
 
 
Post part one scores 
 
The post course statistics for the groups are presented in Table 35.  
Comparison of the Means (one-way ANOVA) found that there was a 
statistically significant difference between the two groups (Means = 24.0 and 
22.4), favouring those who had recently received emergency medical training 
(p = 0.03).  The frequency distributions of the scores are presented in Figures 
48 and 49. 
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Comparison between pre and post part one scores 
 
The differential statistics for the groups are presented in Table 35.  A paired-
samples T test found the degree of improvement for both groups to be 
statistically highly significant (p < 0.001).  The Means were almost identical 
(12.4 and 12.3) and a one-way ANOVA test found no statistical significance 
between the groups (p = 0.86).   
 
 
Table 35: Part one statistics by previous emergency training 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
1 – 5 yr 11.6 12 0.4 4.0 10.7 – 
12.5      
1 – 21                                      
 Over 5 
yr 
10.2 9 0.6 4.6 8.9 – 
11.5   
2 – 30                                      
Post-
course 
1 – 5 yr 24.0 25 0.4 3.5 22.2 – 
24.8      
12 – 29                                       
 Over 5 
yr 
22.4 23 0.7 5.0 21.0 – 
23.8   
11 – 30                  
Differential 
scores 
1 – 5 yr 12.4 12 0.4 4.0 11.5 – 
13.3      
2 - 22                                       
 Over 5 
yr 
12.3 13 0.7 5.0 10.8 – 
13.7   
0 – 21                                       
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Figure 46: Graph of the frequency distribution of pre part one scores for training within 5 years 
 
Scores (out of 30) 
 
Figure 47: Graph of the frequency distribution of pre part one scores for training over 5 years 
 
Scores (out of 30) 
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Figure 48: Graph of the frequency distribution of post part one scores for training within 5 
years 
 
Scores (out of 30) 
 
 
Figure 49: Graph of the frequency distribution of post part one scores for training over 5 years 
 
Scores (out of 30) 
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The Part Two Training Scores: section one  
 
Pre part two, section one 
 
The pre part two section one statistics are presented in Table 36.  Although 
the range of the scores was very similar, the Means (16.7 and 13.5) and 
Medians (17 and 14) were not.  Comparison of the Means (one-way ANOVA) 
found that the difference between the groups was statistically highly 
significant, favouring group one (p = 0.001).  The frequency distributions of 
the scores, showing the difference, are presented in Figures 50 and 51. 
 
 
Post part two, section one 
 
The section one post-training statistics are presented in Table 36.  The post 
course Means were 23.5 and 22.3 respectively.  Comparison of the Means 
(one-way ANOVA) found that there was no statistical significance in the 
difference between the two groups (p = 0.16).   
 
 
Comparison between pre and post part two section one scores 
 
The differential statistics are presented in Table 36.  A paired-samples T test 
was performed, finding that the degree of improvement was statistically highly 
significant for both groups (p < 0.001).  Comparison of the Means (one-way 
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ANOVA) found that there was statistical significance in the differential scores 
of the groups, with group two (Mean = 8.8) achieving greater improvement 
than group one (Mean = 6.7) (p = 0.01).  The frequency distributions, 
demonstrating the differences of the groups, are presented in Figures 52 and 
53. 
 
 
Table 36: Part two section one statistics by training gap 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
1 – 13 
mo 
16.7 17 0.7 4.8 15.3 – 
18.1      
7- 25                   
 14+ mo 13.5 14 0.6 4.4 12.2 – 
14.7   
6 – 25                                       
Post-
course 
1 – 13 
mo 
23.5 24 0.6 4.0 22.3 – 
24.6      
12 – 30                                        
 14+ mo 22.3 22 0.5 3.7 21.3 – 
23.4   
10 – 28                                        
Differential 
scores 
1 – 13 
mo 
6.7 7 0.5 3.5 5.7 – 7.8      -1 – 16                                         
 14+ mo 8.8 8.5 0.6 4.4 7.6 – 8.8   0 – 20                                         
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Figure 50: Graph of the frequency distribution of section one pre scores for group one (up to 
13 months) 
 
Scores (out of 30 
 
Figure 51: Graph of the frequency distribution of section one pre scores for group two (14 
months or more) 
 
Scores (out of 30) 
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Figure 52: Graph of the frequency distribution of section one differential scores for group one 
 
Differential scores 
 
Figure 53: Graph of the frequency distribution of section one differential scores for group two 
 
Differential scores 
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The Part Two Training Scores: section two  
 
Pre part two, section two 
 
The pre course statistics for section two are presented in Table 37.  The 
ranges were similar but the Means (12.2 and 10.3) and Medians (13 and 11) 
were not.  Comparison of the Means (one-way ANOVA) found the difference 
between the scores to be statistically significant in favour of group one (p = 
0.01).  The frequency distributions of the scores demonstrate the differences 
and are presented in Figures 54 and 55. 
 
Post part two, section two 
 
The section two post-training statistics are presented in Table 37.  
Comparison of the Means (one-way ANOVA) found that the difference 
between the groups was statistically significant in favour of group one (Mean 
= 15.5) over group two (Mean = 13.9) (p = 0.01).  The frequency distributions 
of the scores, showing the differences between the groups, are presented in 
Figures 56 and 57. 
 
Comparison between pre and post part two section two scores 
 
The differential statistics are presented in Table 37.  A paired-samples T test 
found the degree of improvement to be statistically highly significant for both 
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groups (p < 0.001).  A comparison of the Means (3.4 and 3.6) (one-way 
ANOVA) found no statistical significance between the groups’ differentials (p > 
0.7).   
 
 
Table 37: Part two section two statistics by training gap 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
12.2 13 0.5 3.5 11.1 – 
13.2      
5 – 18                                          12.2 
 10.3 11 0.5 3.7 9.3 – 
11.3   
4 – 18                                      10.3 
Post-
course 
1 – 13 
mo 
15.5 15 0.4 2.5 14.7 – 
16.2      
10 – 20                                           
 14+ mo 13.9 14 0.5 3.2 13.0 – 
14.8   
5 – 19                                           
Differential 
scores 
1 – 13 
mo 
3.4 4 0.5 3.2 2.4 – 4.3      -4 – 11                                           
 14+ mo 3.6 4 0.5 3.6 2.6 – 4.6   -4 – 13                                           
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Figure 54: Graph of the frequency distribution of pre section two scores for group one 
 
Scores (out of 20) 
 
Figure 55: Graph of the frequency distribution of pre section two scores for group two 
 
Scores (out of 20) 
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Figure 56: Graph of the frequency distribution of post section two scores for group one 
 
Scores (out of 20) 
 
 
Figure 57: graph of the frequency distribution of post section two scores for group two 
 
Scores (out of 20) 
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The Part Two Training Scores: total scores 
 
Pre part two, total scores 
 
The pre course statistics of section two are presented in Table 38.  
Comparison of the Means (29.0 and 23.8) of the two groups (one-way 
ANOVA) found that the difference between the pre part two overall scores 
was statistically highly significant, in favour of group one (p > 0.001).  The 
frequency distributions of the scores are presented in Figures 58 and 59. 
 
Post part two, total scores 
 
The section two post course statistics are presented in Table 38.  Comparison 
of the Means (38.9 and 36.3) of the gorups (one-way ANOVA) found that the 
difference was statistically significant, in favour of group one (p = 0.02).  The 
frequency distributions of the scores, showing the groups’ differences, are 
presented in Figures 60 and 61. 
 
Comparison between pre and post part two total scores 
 
The differential statistics for are presented in Table 86.  A paired-samples T 
test found that the degree of improvement was statistically highly significant 
for each group (p < 0.001).  A comparison of the Means (one-way ANOVA) 
found the difference between the groups to be statistically significant, with 
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group two (Mean = 12.5) showing greater improvement over group one (Mean 
= 10.0) (p = 0.04).  The frequency distributions of the differentials, which again 
show the group differences, are presented in Figures 62 and 63. 
 
 
Table 38: Part two total scores’ statistics by training gap 
  
Mean  Median  Std Error Std Dev  95% CI Range  
Pre- 
course 
12.2 29.0 30 1.0 7.0 27.0 – 
31.1      
14 – 42                                           
 10.3 23.8 25 0.9 6.7 21.9 – 
25.7   
12 – 38                                           
Post-
course 
1 – 13 
mo 
38.9 39 0.8 5.3 37.4 – 
40.5      
28 – 49                                            
 14+ mo 36.3 38 0.9 6.0 34.6 – 
38.0   
15 – 45                                           
Differential 
scores 
1 – 13 
mo 
10.0 10 0.8 5.2 8.5 – 
11.6       
-1 – 20     
 14+ mo 12.5 12 0.9 6.4 10.7 – 
14.3    
0 – 28                                            
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Figure 58: Graph of the frequency distribution of pre part two overall scores for group one 
 
Scores (out of 50) 
 
Figure 59: Graph of the frequency distribution of pre part two overall scores for group two 
 
Scores (out of 50) 
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Figure 60: Graph of the frequency distribution of post part two total scores for group one 
 
Scores (out of 50) 
 
 
Figure 61: Graph of the frequency distribution of post part two total scores for group two 
 
Scores (out of 50) 
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Figure 62: Graph of the frequency distribution of part two total differential scores for group 
one 
 
Differential scores 
 
Figure 63: Graph of the frequency distribution of part two total differential scores for group two 
 
Differential scores 
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Summation 
 
The part one results show that those participants who had received 
emergency training within five years enjoyed an advantage in knowledge over 
those who either received training more than five years prior to the program or 
had not undertaken any previous medical emergency training.  The part two 
results show that those who received the part one training within 13 months 
had a significant advantage in retention of knowledge and the re-acquisition of 
knowledge over those who underwent the part one program more than 13 
months prior to the second training session.  This confirms the view that 
regular training with relatively short time intervals is more beneficial for 
trainees. 
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Chapter sixteen: Analysis of the individual questions 
 
An analysis of the results of each question was undertaken by considering 
both the scores and the answer selections.  The aim of this analysis was to try 
to ascertain the areas of strength and weakness in the knowledge of the 
participants.  The questions are listed in the order they appear in the 
questionnaires.  Each question is identified by its area of focus and an 
explanation of the significance of the question is provided, followed by a brief 
discussion on the outcomes. 
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Question 1 
 
Based on the Standard Adult General Observation Chart (SAGO), the normal range of 
respiratory rate is:  
 
a) 8-12 breaths per minute 
b) 8-20 breaths per minute 
c) 10-20 breaths per minute 
d) 12-25 breaths per minute 
e) 15-32 breaths per minute 
 
The question is one of theoretical knowledge.  It requires an understanding of 
respiratory physiology and an understanding of the NSW Health Department’s 
adult general observation chart.  The knowledge of normal respiratory rates is 
essential in assessing a patient, as changes in respiration are often the first 
signs of a developing medical emergency.    Understanding the NSW Health 
observation chart is also important, as it provides a simple guide to facilitate 
the rapid recognition of developing respiratory problems.  Its use is also a 
requirement in all public health facilities in NSW.  The question had one 
correct answer (d).  Table 39 lists the percentage of correct answers in each 
of the questionnaires.  Table 40 lists the number of times each option was 
marked in each of the questionnaires. 
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Table 39: Question 1 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 24 (18%) 85 (64%) 41 (42%) 84 (87%) 
Incorrect 109 (82%) 48 (36%) 56 (58%) 13 (13%) 
 
 
Table 40: Question 1 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 13 1 6 1 
Answer b 19 2 15 2 
Answer c 57 43 29 11 
Answer d 24 96 42 86 
Answer e 20 2 7 1 
Total* 133 (133) 144 (133) 99 (97) 101 (97) 
*Number in brackets is the number of participants 
 
 
Commentary  
 
The pre part one result found that only 18% of answers were correct. This 
shows that the participants’ underlying knowledge of respiratory rates was 
poor.   
 
The post part one MCQ had only 64% correct answers.  Although 72% of 
participants gave the correct answer, a number also gave an additional 
(incorrect) response.  This suggests that the participants were unsure of the 
information provided in the program.  
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The decline in the pre part two scores reflects the drop in knowledge seen in 
the overall scores, while the post part two result (87% correct) indicates that 
the particular knowledge was finally understood by the majority of participants. 
 
The total number of answers in the post part one and part two MCQ indicates 
that a number of participants marked more than one answer, usually c and d.  
This may be due to a misunderstanding of the NSW Health observation chart 
which marks the ‘safe’ range as 10 – 25 breaths per minute.  However the 
course presentation and training material both specified 12 – 25 breaths per 
minute and the purpose of the question was to reinforce this fact. 
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Question 2 
 
In a healthy patient, soft breath sounds can be heard (via stethoscope) in: 
 
a) Upper right lobe 
b) Upper left lobe 
c) Central chest 
d) Lower right lobe 
e) Lower left lobe 
 
This is a practical question on patient examination.  Although respiratory 
auscultatory examinations may be taught to undergraduates, dentists are not 
generally taught to use a stethoscope in practice.  However, the ability to use 
a stethoscope is an important part of being able to assess a patient.  There 
were four correct answers (a, b, d, e).  Option c was not considered to be 
correct as the sternum muffles breathing sounds and amplifies the heart 
sounds.  Table 41 lists the percentages of correct and partly correct answers 
in each of the questionnaires.   
 
Table 41: Question 2 answer scores 
Score Pre part 1 Post part 1 Pre part 2 Post part 2 
4 7 (5%) 80 (60%) 8 (8%) 28 (29%) 
3 2 (2%) 8 (6%) 5 (5%) 8 (8%) 
2 11 (8%) 15 (11%) 10 (10%) 17 (18%) 
1 76 (57%) 21 (16%) 50 (52%) 30 (31%) 
0 37 (28%) 9 (7%) 24 (25%) 14 (14%) 
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Table 42 lists the number of times each option was marked in each of the 
questionnaires.  Total scores are not considered as multiple answers are 
required. 
 
Table 42: Question 2 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 49 116 40 65 
Answer b 47 104 35 60 
Answer c 35 13 25 15 
Answer d 24 95 24 42 
Answer e 14 89 24 41 
  
 
Commentary  
 
This question produced a very mixed result, even after training.  It is notable 
that more participants achieved the maximum mark after part one (60%) than 
after completing part two (29%).  Those who scored three marks generally did 
so because they nominated all five options.  While a significant number of 
participants identified the upper lobes, fewer considered the lower lobes.  The 
answer options provided by the participants after part two of the training 
indicate that confusion about respiratory auscultation persisted. 
 
 
 
 
 228 
Question 3 
 
Based on the SAGO, normal blood oxygen level (haemoglobin saturation – SpO2) should be:  
 
a) At least 99%  
b) At least 97% 
c) At least 95% 
d) At least 93% 
e) At least 91% 
 
This is a question on theoretical knowledge of basic physiology and an 
understanding of NSW Health’s adult observation chart (SAGO).  The 
oxygenation of the blood is critical and it is essential that clinicians know the 
minimum normal levels.  There was one correct answer (c).  Table 43 lists the 
percentage of correct answers in each of the questionnaires.  Table 44 lists 
the number of times each option was marked in each of the questionnaires. 
 
 
Table 43: Question 3 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 31 (23%) 118 (89%) 40 (41%) 87 (90%) 
Incorrect 102 (77%) 15 (11%) 57 (59%) 10 (10%) 
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Table 44: Question 3 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 39 8 21 2 
Answer b 48 6 31 9 
Answer c 31 121 40 88 
Answer d 5 2 3 0 
Answer e 8 1 4 1 
Total 131 (133) 138 (133) 99 (97) 100 (97) 
 
 
Commentary  
 
The low number of correct answers in the pre-training MCQ can be partly 
explained by considering the number of ‘b’ answers.  A SpO2 level of 97% 
(answer b) is often cited as a ‘normal’ level in many physiology texts.  
However the concept underlying the question is straightforward and it is not 
unreasonable to expect a 100% success rate after two training sessions.  The 
persistence of errors, albeit a small percentage, after training is a cause of 
concern. 
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Question 4 
 
Oxygen saturation readings by digital pulse oximetry can be affected by: 
 
a) Cold 
b) Heat  
c) Nail polish 
d) False finger nails 
e) Vascular compression 
 
This is a practical question of patient examination that requires an 
understanding of the mechanics of oximetry.  Oximeters use red light passing 
through tissue to calculate the blood’s oxygen level.  Correct readings need 
adequate blood flow and no barriers to light transmission.  There are four 
correct answers (a, c, d, e).  Table 45 lists the percentages of correct and 
partly correct answers in each of the questionnaires.  Table 46 lists the 
number of times each option was marked in each of the questionnaires.  Total 
scores are not considered as multiple answers are required. 
 
Table 45: Question 4 answer scores 
Score Pre part 1 Post part 1 Pre part 2 Post part 2 
4 6 (5%) 104 (78%) 15 (15%) 69 (71%) 
3 11 (8%) 24 (18%) 36 (37%) 21 (22%) 
2 31 (23%) 5 (4%) 23 (24%) 4 (4%) 
1 73 (55%) 0 21 (22%) 2 (2%) 
0 12 (9%) 0 2 (2%) 1 (1%) 
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Table 46: Question 4 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 30 126 55 88 
Answer b 16 9 24 18 
Answer c 49 131 72 95 
Answer d 59 127 78 93 
Answer e 61 123 51 90 
 
 
Commentary  
 
Oximeters are a valuable tool in patient assessment and their use by dentists 
is increasingly recommended.  It is important that clinicians understand the 
factors that may prevent a correct reading.  The results show that, generally, 
these factors were reasonably well-understood after completion of the 
program. 
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Question 5 
 
Cyanosis can usually be seen when the arterial oxygenation (SaO2) is less than: 
 
a) 90% 
b) 88% 
c) 85% 
d) 83% 
e) 80% 
 
This is a question of physiology and clinical medical knowledge.  Cyanosis is 
traditionally a sign of hypoxia.  However, it only occurs when the blood is 
significantly deoxygenated and the patient is seriously ill.  The question 
serves as a reminder that cyanosis is a late sign and that intervention should 
occur before it appears.  There is one correct answer (c).  Table 47 lists the 
percentage of correct answers in each of the questionnaires.  Table 48 lists 
the number of times each option was marked in each of the questionnaires. 
 
 
Table 47: Question 5 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 20 (15%) 82 (62%) 28 (29%) 57 (59%) 
Incorrect 113 (85%) 51 (38%) 69 (71%) 40 (41%) 
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Table 48: Question 5 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 51 31 34 22 
Answer b 13 5 6 4 
Answer c 20 88 30 59 
Answer d 6 6 2 1 
Answer e 39 15 21 12 
Total 129 (133) 138 (133) 93 (97) 98 (97) 
 
 
Commentary  
 
The percentage of correct answers post training was low.  While all answers 
represent serious and potentially life-threatening hypoxia, cyanosis may not 
be commonly seen until the blood oxygen level falls to 85%.  A degree of 
confusion may have been created during the practical aspects of the training 
program, as the mannequin was pre-set by the manufacturer to display 
cyanosis when the blood oxygen fell to 89%.  This may have led to a number 
of participants marking option a.  It is therefore difficult to assess the 
significance of the number of incorrect answers.  However the correct answer 
was provided in the course information of part one and part two of the 
program. 
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Question 6 
 
To treat patients with breathlessness, you should: 
 
a) Sit them up 
b) Lie them down 
c) Encourage patient to take deep breaths 
d) Give oxygen via Hudson mask 
e) Inflate patient’s lungs via bag and mask 
 
This is an important patient management question.  It is essential that 
clinicians are able to provide appropriate treatment to patients with respiratory 
distress.  Of the choices, there are two correct answers (a, d).  Table 49 lists 
the percentages of correct and partly correct answers in each of the 
questionnaires.  Table 50 lists the number of times each option was marked in 
each of the questionnaires.  Total scores are not considered as multiple 
answers are required. 
 
 
Table 49: Question 6 answer scores 
Score Pre part 1 Post part 1 Pre part 2 Post part 2 
2 19 (14%) 68 (51%) 18 (19%) 48 (49%) 
1 70 (53%) 50 (38%) 47 (48%) 40 (41%) 
0 44 (33%) 15 (11%) 32 (33%) 9 (10%) 
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Table 50: Question 6 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 55 120 65 86 
Answer b 12 2 7 1 
Answer c 46 30 49 27 
Answer d 88 120 72 88 
Answer e 9 25 13 13 
 
 
Commentary  
 
While the majority of participants gave the correct answers, ‘a’ and ‘d’, many 
also offered incorrect answers which affected their score.  That many 
participants persisted with answer ‘c’ (encourage patient to take deep breaths) 
even after the second training session is a concern.  This answer reflects 
either the clinicians’ misunderstanding of respiratory distress or an 
unwillingness to abandon prior misconceptions.  That a number persisted in 
wanting to forcibly ventilate a conscious patient is also a concern, as such an 
intervention may induce laryngospasm.  Both of these errors were addressed 
in the training, particularly in part two, and it is a concern that this information 
was not learned.  
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Question 7 
 
Based on the SAGO, you should be concerned if the systolic blood pressure (SBP), in mm 
Hg, is:  
 
a) Less than 100, or more than 180 
b) Less than 100, or more than 160 
c) Less than 90, or more than 190 
d) Less than 90, or more than 160 
e) Less than 90, or more than 200 
 
This is a question of basic physiology and the use and interpretation of the 
NSW Health observation chart.  There is one correct answer (a).  Table 51 
lists the percentage of correct answers in each of the questionnaires.  Table 
52 lists the number of times each option was marked in each of the 
questionnaires. 
 
Table 51: Question 7 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 21 (16%) 105 (79%) 38 (39%) 83 (86%) 
Incorrect 112 (84%) 28 (21%) 59 (61%) 14 (14%) 
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Table 52: Question 7 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 23 111 40 85 
Answer b 20 4 13 3 
Answer c 29 10 17 5 
Answer d 43 6 19 1 
Answer e 22 16 14 7 
Total 137 (133) 147 (133) 103 (97) 101 (97) 
 
 
Commentary  
 
The low pre part one score reflects the participants’ unfamiliarity with the 
NSW Health observation charts as well as a presumably weak knowledge of 
blood pressures.  The pre part two score appears to reflect the fact that 
clinicians do not routinely use these charts and, hence, do not refresh their 
knowledge.  The high total number of answers is due to a number of 
participants marking more than one answer, possibly through misinterpreting 
the question – marking all answers that lie outside the ‘safe’ zone on the 
observation chart. 
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Question 8 
 
Based on the SAGO, the normal range of a resting pulse (heart rate) is between:  
 
a) 50 – 120 beats per minute (bpm) 
b) 55 – 125 bpm 
c) 60 – 120 bpm 
d) 65 – 125 bpm 
e) 70 – 130 bpm 
 
This is a knowledge question that considers both cardiovascular physiology 
and the interpretation of the observation chart.  There is one correct answer 
(a).  Table 53 lists the percentage of correct answers in each of the 
questionnaires.  Table 54 lists the number of times each option was marked in 
each of the questionnaires. 
 
 
Table 53: Question 8 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 44 (33%) 115 (87%) 50 (52%) 90 (93%) 
Incorrect 89 (67%) 18 (13%) 47 (48%) 7 (7%) 
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Table 54: Question 8 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 44 115 51 90 
Answer b 2 2 2 0 
Answer c 64 11 39 7 
Answer d 13 2 1 0 
Answer e 7 3 5 0 
Total 130 (133) 133 (133) 98 (97) 97 (97) 
 
 
Commentary  
 
The low percentage of correct answers prior to training is possibly due to 
unfamiliarity with the observation chart.  While the majority demonstrated the 
correct knowledge after training, the number and persistence of ‘c’ answers 
may reflect the persistence of an underlying concept of a ‘normal’ pulse being 
60 beats per minute.  However, it also reflects a failure to properly use the 
observation chart. 
 
 
 
 
 
 
 
 240 
Question 9 
 
The normal Mean resting pulmonary blood pressure is: 
 
a) 15 mm Hg 
b) 20 mm Hg 
c) 25 mm Hg 
d) 30 mm Hg 
e) 35 mm Hg 
 
This is a knowledge question of cardiovascular physiology.  The question is 
somewhat esoteric for dentists, who have no means of assessing the 
pulmonary circulation.  However, understanding the nature of the pulmonary 
blood circulation is important for understanding the causes of pulmonary 
oedema.  There is one correct answer (a).  Table 55 lists the percentage of 
correct answers in each of the questionnaires.  Table 56 lists the number of 
times each option was marked in each of the questionnaires. 
 
 
Table 55: Question 9 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 17 (13%) 91 (68%) 18 (19%) 78 (80%) 
Incorrect 116 (87%) 42 (32%) 79 (81%) 19 (20%) 
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Table 56: Question 9 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 17 91 18 78 
Answer b 26 9 19 5 
Answer c 43 22 36 13 
Answer d 19 6 8 0 
Answer e 10 4 3 1 
Total 115 (133) 132 (133) 84 (97) 97 (97) 
 
 
Commentary  
 
As noted, this is a question that lies outside the typical medical knowledge 
provided to dentistry.  Nevertheless, it is a concept that has been well-
grasped by the participants.  Answer ‘c’ represents the normal systolic 
pulmonary pressure (rather than the Mean pulmonary pressure) and it is 
possible that those who provided this answer confused the two values. 
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Question 10 
 
Hypotension can be seen in: 
 
a) Anaphylaxis  
b) Hypoglycaemia  
c) Heart failure 
d) Excessive fluid loss 
e) Stroke 
 
This is a clinical question concerning cardiovascular physiology that considers 
the causes of hypotension.  There are three correct answers (a, c, d).  Table 
57 lists the percentages of correct and partly correct answers in each of the 
questionnaires.  Table 58 lists the number of times each option was marked in 
each of the questionnaires.  Total scores are not considered as multiple 
answers are required. 
 
 
Table 57: Question 10 answer scores 
Score  Pre part 1 Post part 1 Pre part 2 Post part 2 
3 15 (11%) 20 (15%) 11 (12%) 28 (29%) 
2 23 (17%) 62 (47%) 32 (33%) 34 (35%) 
1 77 (58%) 44 (33%) 42 (43%) 31 (32%) 
0 18 (14%) 7 (5%) 12 (12%) 4 (4%) 
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Table 58: Question 10 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 54 116 65 87 
Answer b 32 95 55 52 
Answer c 58 115 63 80 
Answer d 94 117 85 89 
Answer e 16 29 22 28 
 
 
Commentary  
 
The outcomes show that this question caused problems for many of the 
participants, even after two training sessions.  Although the majority marked 
the correct answers (a, c, d), there were many incorrect answers and many 
participants marked all five answers.  The results indicate that this area was 
not well understood and that the program may not have been successful in 
imparting this knowledge. 
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Question 11 
 
Simple ways to check a patient’s peripheral circulation include: 
 
a) Feeling their hands 
b) Looking for central cyanosis 
c) Measuring jugular distension 
d) Feeling their radial pulse 
e) Listening to the patient’s heart 
 
This is an examination question on basic clinical techniques for assessing the 
cardiovascular system.  There are two correct answers (a, d).  Table 59 lists 
the percentages of correct and partly correct answers in each of the 
questionnaires.  Table 60 lists the number of times each option was marked in 
each of the questionnaires.  Total scores are not considered as multiple 
answers are required. 
 
 
Table 59: Question 11 answer scores 
Score Pre part 1 Post part 1 Pre part 2 Post part 2 
2 31 (23%) 54 (41%) 31 (32%) 41 (42%) 
1 76 (57%) 53 (40%) 47 (48%) 40 (41%) 
0 26 (20%) 26 (19%) 19 (20%) 16 (17%) 
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Table 60: Question 11 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 71 113 73 90 
Answer b 17 18 20 12 
Answer c 8 29 14 18 
Answer d 95 102 72 68 
Answer e 9 15 10 13 
 
 
Commentary  
 
This question seeks to reinforce the fact that there are simple tests that can 
be employed by clinicians when examining the cardiovascular system.  
However, there appears to be some confusion among the participants about 
the question.  Possibly, participants overlooked the word ‘peripheral’ which 
resulted in them answering ‘c’ and ‘e’.  That a number considered central 
cyanosis a circulatory sign reflects a serious misunderstanding of this sign.  
Whatever the reason, the low percentages of correct post-training answers 
suggest that the participants did not gain a sound grasp of this knowledge. 
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Question 12 
 
Based on the SAGO, what blood glucose level would trigger a Yellow Zone response: 
 
a) Less than 1 mmol/L 
b) Less than 3 mmol/L 
c) Between 1-3 mmol/L 
d) Between 1-4 mmol/L 
e) Between 2-4 mmol/L 
 
This is a knowledge question that is based on the recommendations of the 
NSW Health observation chart.  Hypoglycaemia is a potentially life-
threatening problem and clinicians must understand the minimum safe level of 
blood glucose.  There is one correct answer (d).  Table 61 lists the percentage 
of correct answers in each of the questionnaires.  Table 62 lists the number of 
times each option was marked in each of the questionnaires. 
 
 
Table 61: Question 12 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 38 (29%) 93 (70%) 25 (26%) 78 (80%) 
Incorrect 115 (71%) 40 (30%) 72 (74%) 19 (20%) 
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Table 62: Question 12 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 11 13 8 3 
Answer b 38 15 25 9 
Answer c 41 11 22 5 
Answer d 12 96 27 77 
Answer e 26 11 17 16 
Total 128 (133) 146 (133) 99 (97) 110 (97) 
 
 
Commentary  
 
While answer ‘d’ is the technically correct response (based on the NSW 
Health observation chart), answer ‘e’ can also be considered correct 
inasmuch as it identifies that a blood glucose level of 4 or less requires urgent 
management.  The recommendations in the original observation chart were 
somewhat confusing and have subsequently been simplified.  However, the 
number of clinicians who did not identify either answer ‘d’ or ‘e’ is a cause of 
concern. 
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Question 13 
 
Based on the SAGO, the normal body temperature range (oC) is:  
 
a) 35.0 – 38.0 
b) 35.0 – 38.5  
c) 35.5 – 38.5 
d) 35.5 – 39.0  
e) 36.0 – 39.0  
 
This is a knowledge question of physiology and the NSW Health observation 
chart.  Knowing normal body temperature is essential when assessing an 
unwell patient for a possible serous infection.  There is one correct answer (c).  
Table 63 lists the percentage of correct answers in each of the 
questionnaires.  Table 64 lists the number of times each option was marked in 
each of the questionnaires. 
 
 
Table 63: Question 13 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 41 (31%) 112 (85%) 51 (53%) 85 (88%) 
Incorrect 92 (69%) 21 (15%) 46 (47%) 12 (12%) 
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Table 64: Question 13 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 63 13 32 5 
Answer b 10 6 6 6 
Answer c 42 112 51 85 
Answer d 1 1 2 0 
Answer e 16 1 6 1 
Total 132 (133) 133 (133) 97 (97) 97 (97) 
 
 
Commentary  
 
This question was another that required the use of the NSW Health SAGO.  
The question simply required the participants to read the observation chart.  
There was no reason for any participant to answer incorrectly. 
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Question 14 
 
Normal urine production is at least: 
 
a) 400 ml/day 
b) 300 ml/day 
c) 2.0 ml/kg/hr 
d) 1.0 ml/kg/hr 
e) 0.5 ml/kg/hr 
 
This is a knowledge question on physiology relevant to both the renal and 
cardiovascular systems.  While the question and its significance lie outside 
the scope of normal dental practice, an understanding of the principles that 
underlie the question is important.  There is one correct answer (d).  Table 65 
lists the percentage of correct answers in each of the questionnaires.  Table 
66 lists the number of times each option was marked in each of the 
questionnaires. 
 
 
Table 65: Question 14 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 36 (27%) 123 (93%) 45 (46%) 90 (93%) 
Incorrect 97 (73%) 10 (7%) 52 (54%) 7 (7%) 
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Table 66: Question 14 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 36 8 29 5 
Answer b 16 2 6 0 
Answer c 18 0 7 1 
Answer d 36 125 45 91 
Answer e 19 0 5 0 
Total 125 (133) 135 (133) 92 (97) 97 (97) 
 
 
Commentary  
 
Despite the esoteric nature of the subject for dentistry, this is knowledge that 
most participants quickly grasped and retained.   
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Question 15 
 
Alterations in consciousness can be caused by: 
 
a) Hypoxia  
b) Stroke  
c) Hypotension  
d) Pain  
e) Hypoglycaemia  
 
This is a question on the clinical presentation of acute confusion and central 
nervous system problems.   An understanding of the many possible causes of 
a sudden change in consciousness is very important.  All answers are correct.  
Table 67 lists the percentages of correct and partly correct answers in each of 
the questionnaires. Table 68 lists the number of times each option was 
marked in each of the questionnaires.  Total scores are not considered as 
multiple answers are required. 
 
Table 67: Question 15 answer scores 
Score Pre part 1 Post part 1 Pre part 2 Post part 2 
5 37 (28%) 95 (71%) 46 (47%) 63 (65%) 
4 19 (14%) 17 (13%) 14 (15%) 14 (15%) 
3 16 (12%) 11 (8%) 15 (16%) 12 (12%) 
2 10 (8%) 7 (5%) 13 (13%) 5 (5%) 
1 47 (35%) 2 (2%) 9 (9%) 3 (3%) 
0 4 (3%) 1 (1%) 0 0 
 
 253 
 
Table 68: Question 15 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 92 129 82 90 
Answer b 70 109 73 77 
Answer c 67 116 66 84 
Answer d 46 113 63 76 
Answer e 101 125 84 93 
 
 
Commentary  
 
There were no incorrect answers in this question.  However, after two training 
sessions almost one-third of the participants still failed to recognise that all the 
answers were correct.  One possible reason for this may lie in the failure of 
the training program to effectively impart this knowledge. 
 
 
 
 
 
 
 
 
 
 
 254 
Question 16 
 
If a patient loses consciousness, your first treatment should be: 
 
a) Commence mouth-to-mouth resuscitation 
b) Commence chest compressions 
c) Check the pulse and blood pressure 
d) Insert an airway to control respiration 
e) Clear and support the airway 
 
 
This is an important clinical management question.  It is based on the 
Australian Resuscitation Council’s Basic Life Support (BLS) algorithm.  
Annual re-training in basic life support and the use of the algorithm has been 
mandatory in NSW Health for many years.  There is one correct answer (e).  
Table 69 lists the percentages of correct and partly correct answers in each of 
the questionnaires.  Table 70 lists the number of times each option was 
marked in each of the questionnaires. 
 
 
Table 69: Question 16 answer scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Correct 104 (78%) 127 (95%) 74 (76%) 78 (80%) 
Incorrect 29 (22%) 6 (5%) 23 (24%) 19 (20%) 
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Table 70: Question 16 answer option scores 
 Pre part 1 Post part 1 Pre part 2 Post part 2 
Answer a 3 1 1 1 
Answer b 6 3 7 7 
Answer c 21 3 14 6 
Answer d 3 7 4 12 
Answer e 114 132 82 91 
Total 147 (133) 146 (133) 108 (97) 117 (97) 
 
 
Commentary  
 
This question is fundamental to emergency care and basic life support has 
been a regular training program for all health staff for decades.  It is a concern 
that so many were unable to provide the correct answer.  Even worse, more 
answered incorrectly after part two than after part one. 
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Question 17 
 
Which of the following steps would you perform in the observation/assessment of respiratory 
crisis? 
 
a) Check pulse 
b) Apply oximeter 
c) Check blood glucose 
d) Listen to chest 
e) Check respiratory rate 
 
This question was asked only in part two.  It is a clinical management 
question that underlines the core principles of the training program.  All 
answers are correct.  Table 71 lists the percentages of correct and partly 
correct answers in each of the questionnaires.  Table 72 lists the number of 
times each option was marked in each of the questionnaires.  Total scores are 
not considered as multiple answers are required. 
 
 
Table 71: Question 17 answer scores 
Score Pre part 2 Post part 2 
5 5 (5%) 33 (34%) 
4 26 (27%) 27 (28%) 
3 28 (29%) 30 (31%) 
2 12 (12%) 4 (4%) 
1 24 (25%) 3 (3%) 
0 2 (2%) 0 
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Table 72: Question 17 answer option scores 
 Pre part 2 Post part 2 
Answer a 53 64 
Answer b 59 88 
Answer c 7 35 
Answer d 59 90 
Answer e 82 97 
 
 
Commentary  
 
The placement of a specific type of problem (respiratory distress) in the 
question was a distraction.  The underlying principle is that, in the event of a 
patient becoming unwell, the clinician should follow the recommended 
assessment algorithm (ABCDEFG) and check each area so as not to overlook 
any aspect of diagnosis or treatment.  All answers should have been marked 
and the fact that two-thirds did not do so in the post-training MCQ is 
disappointing, given that the primary goal of the program was to train 
clinicians in the use of the algorithm.  This may be a reflection of previous 
training that participants received or textbooks that they had read, which often 
focus on the management of an already diagnosed condition rather than the 
steps required to achieve a diagnosis or treatment plan. 
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Question 18 
 
Which of the following steps would you perform in the observation/assessment of angina 
pectoris? 
 
a) Check pulse 
b) Apply oximeter 
c) Check blood glucose 
d) Listen to chest 
e) Check respiratory rate 
 
This was a part two question asked.  It repeats question 17 and the principles 
that underlie it.  All answers are correct.  Table 73 lists the percentages of 
correct and partly correct answers in each of the questionnaires.  Table 74 
lists the number of times each option was marked in each of the 
questionnaires.  Total scores are not considered as multiple answers are 
required. 
 
 
Table 73: Question 18 answer scores 
Score  Pre part 2 Post part 2 
5 4 (4%) 29 (30%) 
4 24 (25%) 32 (33%) 
3 15 (15%) 16 (17%) 
2 26 (27%) 17 (17%) 
1 26 (27%) 3 (3%) 
0 2 (2%) 0 
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Table 74: Question 18 answer option scores 
 Pre part 2 Post part 2 
Answer a 82 92 
Answer b 60 90 
Answer c 5 34 
Answer d 46 67 
Answer e 46 75 
 
 
Commentary  
 
The same commentary for question 17 applies to this question.  The 
identification of a specific condition (angina pectoris) should not distract the 
clinician from performing a complete assessment of the patient.   The answers 
provided by the participants reflect an error in thinking that the unwell patient 
will have a single, readily identifiable condition.  It is essential that all steps in 
the assessment algorithm be undertaken in order to achieve a diagnosis and 
to manage all problems.  As already stated, this was a key objective of the 
program. 
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Question 19 
 
Which of the following steps would you perform in the management of hypotension? 
 
a) Sit patient up 
b) Lie patient down 
c) Give oxygen 
d) Give glucose 
e) Give fluids 
 
This was a part two question.  It concerns clinical management question and 
relates to Question 10.  There are three correct answers (b, c, e).  Table 75 
lists the percentages of correct and partly correct answers in each of the 
questionnaires.  Table 76 lists the number of times each option was marked in 
each of the questionnaires.  Total scores are not considered as multiple 
answers are required. 
 
 
Table 75: Question 19 answer scores 
Score Pre part 2 Post part 2 
3 25 (26%) 34 (35%) 
2 35 (36%) 51 (52%) 
1 32 (33%) 11 (11%) 
0 5 (5%) 2 (2%) 
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Table 76: Question 19 answer option scores 
 Pre part 2 Post part 2 
Answer a 7 2 
Answer b 83 93 
Answer c 56 82 
Answer d 13 22 
Answer e 56 62 
 
 
Commentary  
 
Hypotension has many causes and can occur during dental treatment.  The 
knowledge of its management is important.  The outcomes show that almost 
all participants recognised the basic principles of patient management.  That a 
number of participants selected ‘d’ may reflect question 10 in which many 
incorrectly selected hypoglycaemia as a cause of hypotension. 
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Question 20 
 
Which of the following steps would you perform in the management of respiratory crisis? 
 
a) Sit patient up 
b) Lie patient down 
c) Give oxygen 
d) Give glucose 
e) Give fluids 
 
This was a part two question.  It concerns clinical management question and 
repeats question 6.  There are two correct answers (a, c).  Table 77 lists the 
percentages of correct and partly correct answers in each of the 
questionnaires.  Table 78 lists the number of times each option was marked in 
each of the questionnaires.  Total scores are not considered as multiple 
answers are required. 
 
 
Table 77: Question 20 answer scores 
Score Pre part 2 Post part 2 
2 68 (70%) 82 (85%) 
1 17 (18%) 7 (7%) 
0 12 (12%) 8 (8%) 
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Table 78: Question 20 answer option scores 
 Pre part 2 Post part 2 
Answer a 71 86 
Answer b 12 6 
Answer c 95 96 
Answer d 0 4 
Answer e 1 3 
 
 
Commentary  
 
Respiratory crisis requires prompt response.  Almost all participants 
recognised the need for oxygen and most recognised the need to sit the 
patient up.  This question has a higher percentage of correct response than 
Question 6 because the answer options are simpler and more distinct. 
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Question 21 
 
Which of the following steps would you perform in the management of angina pectoris? 
 
a) Sit patient up 
b) Lie patient down 
c) Give oxygen 
d) Give glucose 
e) Give fluids 
 
This was a part two question.  It is a clinical management question.  There are 
two correct answers (b, c).  Table 79 lists the percentages of correct and 
partly correct answers in each of the questionnaires.  Table 80 lists the 
number of times each option was marked in each of the questionnaires.  Total 
scores are not considered as multiple answers are required. 
 
 
Table 79: Question 21 answer scores 
Score Pre part 2 Post part 2 
2 35 (36%) 53 (54%) 
1 30 (31%) 20 (21%) 
0 32 (33%) 24 (25%) 
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Table 80: Question 21 answer option scores 
 Pre part 2 Post part 2 
Answer a 27 28 
Answer b 46 57 
Answer c 87 94 
Answer d 3 6 
Answer e 8 5 
 
 
Commentary  
 
This is a question on the management of an important cardiovascular 
problem.  While most knew to give oxygen, one-third did not know to lay the 
patient back.  This appears to be a continuation of the weaknesses seen in 
questions concerning the cardiovascular system (Questions 7, 8, 10, 11 and 
18). 
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Question 22 
 
What signs might you see during the onset of a severe allergic reaction? 
 
a) Wheezing 
b) Decreased respiratory rate 
c) Elevated BP 
d) Tachycardia  
e) Erythema 
 
This was a part two question.  It is a clinical assessment question that brings 
together different physiologic systems.  There are three correct answers (a, d, 
e).  Table 81 lists the percentages of correct and partly correct answers in 
each of the questionnaires.  Table 82 lists the number of times each option 
was marked in each of the questionnaires.  Total scores are not considered 
as multiple answers are required. 
 
 
Table 81: Question 22 answer scores 
Score Pre part 2 Post part 2 
3 19 (20%) 30 (31%) 
2 29 (30%) 27 (28%) 
1 39 (40%) 32 (33%) 
0 10 (10%) 8 (8%) 
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Table 82: Question 22 answer option scores 
 Pre part 2 Post part 2 
Answer a 79 86 
Answer b 34 41 
Answer c 33 32 
Answer d 63 78 
Answer e 73 82 
 
 
Commentary  
 
Severe allergic reactions are rare but require prompt recognition and 
response. Over one-third gave incorrect answers regarding respiratory and 
cardiovascular effects and less than one-third gave the correct answers.  This 
suggests that the signs of allergy were not well understood, despite 
anaphylaxis featuring in the program. 
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Discussion 
 
The purpose of the original DETECT program was to train junior medical staff 
(registered nurses and junior medical officers) to recognise and assess a 
deteriorating inpatient using a set of parameters that mandated the initial 
response and the timeliness of support from senior staff.  The key to the 
training was the A to G algorithm.  This set out both the assessment and initial 
management prior to calling for assistance.  The areas that DETECT did not 
specifically address were diagnosis and the more comprehensive 
management of an unwell patient for an extended period of time. 
 
The underlying focus of DETECT can be seen in the results of the MCQ. 
 
Theoretical knowledge 
 
In the category of knowledge the participants’ post training success rates 
range from 80% to 93%.  The exception was Question 5, relating to blood 
oxygen levels and cyanosis.  Although this is an important area, the actual 
question was somewhat esoteric for dentistry.  The nine ‘knowledge’ 
questions were: 
 
Question 1: on respiratory rate – post course success 87% 
Question 3: on normal blood oxygen levels – post course success 90% 
Question 5: on cyanosis – post course success 59% 
Question 7: on blood pressure – post course success 86% 
Question 8: on heart rate – post course success 93% 
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Question 9: on pulmonary blood pressure – post course success 80% 
Question 12: on blood glucose levels – post course success 80% 
Question 13: on body temperature – post course success 88% 
Question 14: on urine production – post course success 93% 
 
These results are summarised in Table 83. 
 
Table 83: Outcomes of training for knowledge questions 
Question  1 3 5 7 8 9 12 13 14 
Result 
(% correct)  
87% 90% 59% 86% 93% 80% 80% 88% 93% 
 
 
Clinical assessment 
 
The category of assessment relates to the application of theoretical 
knowledge.  The results in this area are less successful, and many answers 
were only partially correct.  There were six assessment questions: 
 
Question 2: on assessing breath sounds 
Question 4: on oximetry 
Question 10: on hypotension 
Question 11: on peripheral circulation 
Question 15: on altered consciousness 
Q22: on allergy 
 
The results of the assessment questions appear in Table 84. 
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Table 84: outcomes of training for assessment questions 
Question  2 4 10 11 15 22 
Correct 
answer  
29% 71% 29% 42% 65% 31% 
Partly 
correct 
57% 28% 67% 41% 35% 61% 
 
 
Clinical management 
 
The area of management is the weakest of the categories.  The questions in 
this category had the lowest percentage of correct scores, although there 
were a significant percentage of partially correct answers.  The seven 
management questions were: 
 
Question 6: on breathlessness 
Question16: on basic life support 
Question 17: on the use of the A to G algorithm 
Question 18: on the use of the A to G algorithm 
Question 19: on hypotension 
Question 20: on respiratory crisis 
Question 21: on angina pectoris 
 
These outcomes of the management questions are presented in Table 85. 
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Table 85: outcomes of training for management questions 
Question  6 16 17 18 19 20 21 
Correct 
answer 
49% 80% 34% 30% 37% 85% 54% 
Partly 
correct 
41% - 66% 70% 62% 15% 21% 
 
 
The results suggest that the Between the Flags program is strong in training 
knowledge related to medical emergencies but less strong in training practical 
management skills.  However this needs to be weighed against the 
participants’ perceptions of the program. 
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Chapter seventeen: Analysis of the qualitative data 
 
At the end of each post-training MCQ participants were invited to provide 
feedback relating to the course.  Of the 133 part one participants, 120 
responded (90%).  Of the 97 part two participants, 90 provided responses 
(93%).  Part one offered five questions and part two offered four questions. 
 
The part one questions were: 
1) What additional knowledge have you gained in emergency management? 
2) What additional skills have you gained in emergency management? 
3) Do you think you need to review your own clinic’s emergency management 
system? If so, in which areas? 
4) Do you consider that you would benefit from further scenario-based emergency 
simulation training? 
5) Do you have any additional comments about today’s program, or other aspects of 
emergency medical management training? 
 
The part two question were: 
1) What additional knowledge/skills have you gained in emergency management? 
2) Do you think you need to review your own clinic’s emergency management 
system? If so, in which areas? 
3) What is your view of scenario-based emergency simulation training? 
4) Do you have any additional comments about today’s program, or other aspects of 
emergency medical management training? 
 
It must be noted that many of the participants trained outside Australia and 
have non English speaking backgrounds.  As a result, some of the answers 
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have been difficult to interpret.  A number of the responses were heavily 
abbreviated and some of the handwriting was not decipherable.  Where 
possible, the participants’ answers have been categorised, however some of 
the responses provided have been difficult to place into precise categories.  In 
other cases, only identifiable key-words have been extracted. 
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The Part One Feedback Responses 
 
1) What additional knowledge have you gained in emergency 
management? 
 
There was a wide range of answers, but several common themes emerged.  
The most commonly mentioned theme was the ‘management’ of 
emergencies, which was stated 31 times.  This was usually a general 
statement, although some responses identified particular aspects of patient 
care, e. g. ‘life support’.  More specific themes were ‘teamwork’, which was 
mentioned 21 times and the ‘algorithm’ was mentioned 20 times.  
‘Parameters’, including references to ‘normal’ and ‘abnormal’ values, received 
18 mentions.  The ‘SAGO chart’ received 17 mentions.   
 
The use of the A to G algorithm, knowledge of physiologic parameters and 
their relationship to the SAGO chart, and the reliance on teamwork in an 
emergency are all key themes in the Between the Flags program.  The high 
number of references to these themes would seem to indicate that the 
participants understood their importance. 
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2) What additional skills have you gained in emergency 
management? 
 
As in Question 1, there were wide ranging answers and many different styles 
of expression.  The commonest response was ‘teamwork’, which was referred 
to 38 times.  ‘Observation’ and ‘monitoring’, which was described using 
various terms, were mentioned in 29 responses.  The use of ‘algorithms’ 
and/or a ‘systematic’ approach to treatment together received 22 mentions.  
‘Management’, which was not further described by the respondents, was 
mentioned 14 times.  There were also several references to ‘communication’ 
and ‘increased confidence’. 
 
The responses to this question follow those of Question 1 and reflect the key 
aims of the program.  The citing of ‘teamwork’ as a skill, would demonstrate 
both its emphasis in the program and its novelty in general dental practice, 
which primarily provides care by solo practitioners.  Observation as a formal 
process and the use of patient monitors are also ‘skills’ that most dentists 
recognised that they need to learn.  The communication process is also a skill 
in the field of emergency management. 
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3) Do you think you need to review your own clinic’s emergency 
management system? If so, in which areas? 
 
There were 62 ‘yes’ responses, four ‘no’ responses and one ‘maybe’.  Thirty 
four of the 120 respondents did not answer this section (28%).  The area that 
received the most number of mentions (27) was that of ‘equipment’, including 
references to ‘emergency drugs’.  Individual comments concerning 
emergency equipment included the need to ‘locate it’, to ‘check it’, to ‘get it 
out’ and to ‘try it’.  These comments indicate that many clinicians were not 
well aware of where their clinic’s emergency equipment was located or even 
what equipment they held.   
 
The need for all clinics to have an emergency ‘system’ was mentioned 19 
times.  This is another important aim for the Between the Flags program as 
well as a requirement under NSW Health policy.  The need for clinics to 
establish and/or practise ‘teamwork’ was mentioned 18 times.  As with the 
previous questions, the number of references to ‘teamwork’ indicates the 
impact this facet of the training had on the participants. 
 
4) Do you consider that you would benefit from further scenario-
based emergency simulation training? 
 
This question was met with an overwhelmingly positive response from the 
respondents.  There were 104 actual ‘yes’ answers, including several 
‘absolutely’ comments.  There were no negative answers.  Other responses 
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included requests for more ‘scenarios’, ‘regular refreshers’, and ‘more 
practice’.  There was one request that ‘scores’ be given for participant 
performance in the scenarios. 
 
5) Do you have any additional comments about today’s program, 
or other aspects of emergency medical management training? 
 
This question produced the widest range of responses, of which all were 
positive.  There were two requests for training in intravenous techniques, but 
this was not a part of the Between the Flags program.  There were 13 
requests for regular retraining, including some requests for individual 
participants to train with their own clinic staff.  The use of simulation-based 
training and the ‘mannequin’ received 10 specific mentions, with additional 
mentions regarding the ‘useful’ and ‘practical’ nature of the program.  The 
structure of the program was favourably received, in particular its organisation 
and balance between ‘stress and learning’.  Specific references to the 
combination of theory followed by practice, the PowerPoint style of theory, the 
use of ‘humour’ and positive support were all made.  That the program was 
taught for dentists by dentists was also noted favourably. 
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The Part Two Feedback Responses 
 
1) What additional knowledge/skills have you gained in emergency 
management? 
 
The responses to this question were more specific than those given in 
Questions 1 and 2 of part one.  There were ten general comments about the 
value of revision and the improvement in knowledge and confidence.  
‘Teamwork’ was specifically mentioned by 35 respondents, with ‘assessment’ 
and the use of ‘monitors’ mentioned 23 times.  The terms ‘systematic 
approach’, ‘algorithms’ and ‘SAGO’ were mentioned 22 times.  The answers 
appear to show that the participants maintained their awareness of the key 
themes of the program and their importance. 
 
2) Do you think you need to review your own clinic’s emergency 
management system? If so, in which areas? 
 
Sixty two percent of the respondents (56) still responded ‘yes’, while three 
said ‘no’ and two were ‘unsure’.  Issues of ‘teamwork’ and ‘roles’ were 
mentioned by 25 respondents.  Issues of ‘equipment’ and ‘drugs’ were 
mentioned 19 times.  The need for a ‘protocol’ or ‘plan’, along with the use of 
‘algorithms’, was mentioned 13 times. 
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Issues of ‘equipment’ still appear to be a problem for the participants.  The 
acknowledgement of the need for a ‘plan’ for clinics indicates that emergency 
management systems had not been put in place in many sites.  The issues of 
‘teamwork’ and ‘roles’ indicate an increased awareness of the need to involve 
all clinic staff in emergency care. 
 
3) What is your view of scenario-based emergency simulation 
training? 
 
‘Excellent’ was a term used 17 times and ‘very good’ 15 times (plus one 
‘fantastic’).  ‘Useful’, ‘effective’ and ‘practical’ were used 26 times.  Realism 
and ‘real life experience’ were referred to 17 times and ‘practice’ was 
separately referred to ten times.  Other comments included: ‘best way of 
learning’, ‘challenging’, ‘safe’, and ‘worth the cost’.  Four respondents stated 
they were ‘more comfortable’ with the prospect of actual patient care after the 
training. 
 
The responses show that simulation-based training for medical emergencies 
had a high approval rating among the participants.  The opportunity to 
practice with safety, learn from and correct mistakes, and gain confidence in 
providing treatment was also appreciated by the respondents.  These are all 
key features of simulation-based education. 
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4) Do you have any additional comments about today’s program, 
or other aspects of emergency medical management training? 
 
There were 60 responses.  Twenty one participants requested ‘regular’ or 
‘annual’ retraining sessions, demonstrating their awareness of the benefits of 
regular revision. 
 
There were twelve comments on the course itself: 9 considered the structure 
of the course to be ‘very effective’, one respondent commented favourably on 
the post scenario feedback.  One participant suggested that an ‘ideal’ 
scenario be filmed for training purposes, one requested written notes be given 
before the session, and one asked for more ‘preparation time’.  There were 
requests to permit other clinical staff to attend with their dentist.  These 
comments repeat those observations made in Question 5 of part one.  The 
suggestion of filming a demonstration scenario has merit for dentistry, as 
clinicians have little experience with these situations.  The request for pre-
training notes was curious, as all part two participants were given printed 
material when they attended the part one training.  The request for 
‘preparation time’ is also curious as all participants were informed of their 
training dates well in advance. 
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Commentary on the Feedback Information 
 
The comments provided by the respondents show that there was a high level 
of understanding of the principles and aims of the training program, i.e. the 
use of the algorithms and the observation charts.  The participants appeared 
to be perceptive, in general, of their areas of weakness in emergency 
medicine and relate these to their individual clinical situations. 
 
The high level of positive response to the program indicates that medical 
emergency training is keenly sought by most dental practitioners.  The 
positive commentary on the use of simulation and practical scenario training 
also demonstrates that the participants recognise the need for hands-on 
practice in a safe environment.  The enthusiasm for further training 
demonstrates the recognition of the need to not only maintain knowledge and 
skills but improve them.  The positive responses to the structure of the 
program and the suggestions for further improvement would indicate that the 
program’s format is the one more likely to produce favourable outcomes for 
dentists undertaking medical emergency training. 
 
The feedback responses appear to show that the participants were aware of 
their clinical performance, as demonstrated by the MCQ results, and 
perceived the need for further practical training. 
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PART FOUR: The outcomes and conclusions 
of the research 
 
The primary purpose of the research was to assess the quantitative outcomes 
of a medical emergency training program.  Although there is literature 
concerning assessable training programs, detailed quantitative analysis of 
such training has not hitherto been published.  The structure and 
requirements of the Between the Flags program provided the opportunity to 
conduct such an analysis.  In particular, the use of a MCQ as an assessment 
tool for medical emergency training appears to be unique in dentistry.  
Further, the mandatory requirements of the training, gave access to a cohort 
of dentists with a very broad demographic and would, potentially, include 
clinicians who might not otherwise undertake such training. 
 
A secondary aim of the research arose during the course of the project.  
Originally, the feedback questions were simply seen as providing a critique on 
the program from which adjustments and improvements to the training might 
be made.  However, the quality of the feedback information caused the 
realisation that this material was a valuable adjunct to the quantitative data. 
Therefore it was decided to analyse the qualitative feedback information so 
that it might be weighed against the MCQ outcomes. 
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Chapter eighteen: The underlying medical 
emergency knowledge of the participants  
 
The question: What was the base level of medical 
emergency knowledge among dentists? 
 
The participants demonstrated that they had a varying level of pre-existing 
knowledge.  With the exception of one participant who scored 30 marks (the 
maximum score), the Range of scores was from 1 to 21 and the Mean score 
was 11.1.  However, these statistics only provide part of the answer. 
 
The individual questions were answered as follows: 
 
i. Question 1, on normal adult respiratory rates, found only 18% of the 
participants selected the correct answer.  The result shows that the pre 
training knowledge of respiratory rates was poor.  The total number of 
answers equalled the number of participants, however one participant did not 
attempt the question and one provided two answers.  The distribution of the 
answers (Table 86) appears to follow normal distribution, suggesting that the 
number of successful responses may have owed something to chance.  
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Table 86: The pre part one distribution of the answers to Question 1 
Answer a 13 (10%) 
Answer b 19 (14%) 
Answer c 57 (43%) 
Answer d 24 (18%) 
Answer e 20 (15%) 
 
 
ii. Question 2, on respiratory auscultation, also had a very low success rate.  
Only 5% of the participants achieved the maximum mark of 4 and only 2% 
achieved a mark of 3.  Four participants did not offer an answer, 11 gave two 
answers, one offered three answers, seven provided the four correct 
responses and one marked all options.  The majority of the participants (109) 
provided only a single response.  Of these, 33 nominated the central chest.  
Thus 76 participants nominated only a single lung for the purposes of 
auscultation.  The distribution of answers showed no bias in selecting either 
the left or right lung, but did reveal a preference for the upper lobes of the 
lungs over the lower lobes (Table 87).  The failure by most participants to 
identify both lungs for auscultation demonstrates a lack of understanding of 
this topic. 
 
Table 87: The pre part one distribution of the answers to Question 2 
Answer a 49 
Answer b 47 
Answer c 35 
Answer d 24 
Answer e 14 
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iii. Question 3, on the normal minimum level of blood oxygenation, had a 
higher success rate (23%), but 77% of the participants did not identify the 
correct answer.  Two participants did not attempt to answer the question. 
 
iv. Question 4, on factors affecting oximetry readings, had a low rate of 
success.  Two participants nominated all options and nine selected four 
options, but only six (5%) identified the four correct answers.  Sixteen 
participants selected option b, resulting in the loss of a point from their score.  
81% of participants only selected one or two options and four participants did 
not attempt the question.  As there was only one incorrect answer, it may be 
that the majority of participants simply guessed an answer.  Oximetry was not 
generally available at the public health clinics in which the participants worked 
and it is likely that few were familiar with its use. 
 
v. Question 5, on blood oxygen levels and the appearance of cyanosis, was 
correctly answered by 20 participants (15%).  This is a question that is remote 
from everyday dental practice and the low level of correct answers should not 
be unexpected. 
 
vi. Question 6, on the management of a patient suffering breathing difficulties, 
is an area that dental practitioners might reasonably be expected to have 
some knowledge.  While only 19 participants (14%) correctly identified the two 
answers, 50 correctly identified one answer without selecting an incorrect 
answer.  Of these, 38 selected option d (give oxygen via Hudson mask) and 
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twelve selected option a (sit patient up).  A further 17 selected a and d but 
added option c (encourage the patient to take deep breaths), indicating that 
they did not understand that a patient suffering breathlessness will already be 
attempting to maximise their respiratory efforts.  However, these results show 
that 65% of the participants had at least some understanding of patient 
management for this problem.  The other participants selected incorrect 
answers, either singly or in combination, that indicated a lack of knowledge of 
this problem.  No participant selected more than three options, but one 
participant did not answer the question. 
 
vii. Question 7, on the range of adult systolic blood pressures, is an area of 
which dentists should have a working knowledge.  Only 16% of the 
participants (21) selected the correct answer.  Two more selected the correct 
answer but also nominated a second, incorrect answer.  94 participants (71%) 
selected options c, d, or e, in which the lower number represents severe 
hypotension.  This indicates that the majority of participants had a poor 
knowledge of normal blood pressure. 
 
viii. Question 8, on the normal resting pulse rate, is another aspect of 
physiology that dentists should know.  44 participants (33%) answered 
correctly.  While the differences in the answer options were subtle, the high 
percentage of incorrect answers (and the results of Question 7) reflects a 
weakness in knowledge of cardiovascular physiology among dentists.  Four 
participants did not offer an answer. 
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ix. Question 9, on pulmonary blood pressure, can be considered an esoteric 
aspect of cardiovascular physiology as far as dentistry is concerned.  There 
were 17 correct answers (13%).  However, 19 participants did not attempt the 
question and the answer distribution (as in Question 1) appears to follow 
normal distribution, suggesting a degree of randomness in the choices (Table 
88). 
 
Table 88: The pre part one distribution of the answers to Question 9 
Answer a 17 (15%) 
Answer b 26 (22%) 
Answer c 43 (37%) 
Answer d 19 (17%) 
Answer e 10 (9%) 
 
 
x. Question 10, on identifying some causes of hypotension, is a clinical 
question relating to the cardiovascular system.  This is an area that should be 
understood by dentists. Only 15 participants (11%) gave the three correct 
answers.   
 
There were many possible answer permutations.  Seventy participants 
selected only one option.  Of these, 63 selected one of the correct answers; 
39 of which were for option d (excessive fluid loss).  Twenty one participants 
made two selections, 14 of whom chose two of the three correct answers.  
Twenty three participants made three selections and, of these, the majority 
(15 of the 23) made the correct selection.  Eleven participants made four 
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selections.  Nine chose the three correct answers but added answer b 
(hypoglycaemia).  Six participants selected all options and three did not 
answer the question. 
 
These outcomes indicate that 69% of the participants (92) correctly identified 
some or all of the correct answers and did not select an incorrect answer.  52 
of this group selected option d (excessive fluid loss), 23 selected option c 
(heart failure), and only 16 of this group selected option a (anaphylaxis).  Of 
the group to make incorrect selections, 31 marked option b (hypoglycaemia) 
and 16 marked option e (stroke).  Eight of this group marked both option b 
and e. 
 
These results show that the majority of participants had some knowledge of 
the varying causes of hypotension, although only 29 were able to identify at 
least two of the correct answer options. 
 
xi. Question 11, on the assessment of a patient’s peripheral circulation, is a 
practical examination question.  Only two of the answer options related to the 
peripheries and a high number of correct answers might have been expected.  
Thirty one participants (23%) correctly selected options a and d.  Forty seven 
participants selected only option d (35%), and 27 selected only option a 
(20%).   
 
The remaining 22% selected at least one wrong answer. Option b (central 
cyanosis) was selected by 17 participants, option c (jugular distension) was 
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selected by eight participants, and option e (listen to the heart) was selected 
by nine participants.  Two participants chose not to answer the question. 
 
xii. Question 12, on hypoglycaemia, is a topic about which dentists should be 
knowledgeable.  The question was based on the recommendations of the 
NSW Health SAGO chart.  The correct technical answer was option d, 
however option e was accepted as it also identified that a blood glucose level 
of 4.0 mmol or less was a cause for concern.  Only 38 participants (29%) 
selected either of these answers. 
 
xiii. Question 13, on normal body temperature, is another area that dentists 
should know.  42 participants selected the correct option, however one of 
these also selected an additional, incorrect option leaving 41 correct answers 
(31%). 
 
xiv. Question 14, on normal urine output, is an esoteric question from the 
perspective of dentistry.  Nevertheless, 36 participants (27%) selected the 
correct answer. 
 
xv. Question 15, on the causes of alterations in consciousness, is an 
important area of clinical knowledge.  All answer options were correct.  28% of 
the participants marked all five options, 14% marked four options, 35% only 
marked one option and four participants did not attempt the question (Table 
89).  101 participants recognised that hypoglycaemia would affect 
consciousness, 92 recognised hypoxia as a cause and 70 recognised stroke 
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as a cause.  50% indicated hypotension as a cause of alterations in 
consciousness, but only 35% saw pain as having an effect on consciousness. 
 
Table 89: The answer scores to Question 15 
5 37 (28%) 
4 19 (14%) 
3 16 (12%) 
2 10 (8%) 
1 47 (35%) 
0 4 (3%) 
 
 
xvi. Question 16, on basic life support, is an area that should be familiar to all 
dentists.  As might be expected, there was a high number of correct answers.  
114 participants nominated option e (clear and support the airway), however 
ten of these also indicated other options.  As a result, only 104 (78%) were 
marked as correct.  Despite receiving regular training in basic life support, 
nineteen did not nominate the correct answer. 
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Conclusion 
 
The background knowledge of all but one of the participants was low and 
inconsistent. No question was correctly answered by all the participants, and 
only one question, Question 16 on basic life support, was correctly answered 
by the majority of participants.  However, several questions were answered 
partially by more than fifty percent of the participants.   
 
Excluding the single participant who achieved the maximum score, a review of 
the answers of the top five scores serves to demonstrate the inconsistencies 
in dentists’ general medical knowledge.  On the questions concerning 
respiration, none of these five participants knew normal respiratory rates, only 
one knew the normal minimum blood oxygen level, and only two fully 
identified the management of breathlessness.  On the questions concerning 
the cardiovascular system, none identified normal systolic pressures and only 
two identified normal pulse rates.  Two did not know the safe lower limit of 
blood glucose, three did not know normal body temperature, and two did not 
answer the life support question correctly. 
 
While some of the questions might be considered to lie outside the ‘general’ 
knowledge of dentistry, the majority of the questions cover aspects of basic 
medicine that should be known by dentists. 
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Chapter nineteen: The acquisition of medical 
emergency knowledge 
 
The question: How readily would dentists acquire new 
medical emergency knowledge? 
 
The statistics of the results of the post-training MCQ show that, after a single 
training day, there was a significant increase in knowledge among the 
participants.  The Mean of the improvement in the scores was 12.4, producing 
a Mean post-training score of 23.4.  The range of post-training scores was 11 
to 30.  Two participants achieved the maximum score and twelve achieved a 
score of 29 out of 30. 
 
i) Question 1, on normal respiratory rates, was correctly answered by 64% of 
the participants.  Ninety six participants (72%) identified the correct option, 
however eleven of these also identified option c.  Thirty two participants 
identified option c, while five selected options a, b, or e.  Therefore, 37 
participants (28%) did not acquire the relevant knowledge. 
 
ii) Question 2, on respiratory auscultation, had a significant improvement in 
outcomes.  Eighty participants (60%) achieved the maximum score of 4.  A 
further eight participants nominated all answer options and achieved a score 
of 3; one mark being deducted for the incorrect answer.  However, 45 
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participants (34%) demonstrated a continued lack of understanding of the 
topic.  Sixteen participants selected only two of the answers: thirteen selected 
only the upper lobes of the left and right lungs and three selected the upper 
and lower lobes of the right lung.  Twenty five participants chose only one of 
the options: twelve selected option a, five selected option c, four selected 
option d, three selected option b, and one chose option e.  Four participants 
did not attempt the question. 
 
iii) Question 3, on the lower limit of normal blood oxygen saturation, found 121 
participants providing the correct answer.  However three also marked 
additional options and so the end result was that 118 (89%) were marked as 
correct.  Of the fifteen participants who were not successful, two selected 
three options (a, b and c) while two selected two options (a and c, b and c).  
Eleven selected one incorrect option, with three selecting hypoxic values.  
One participant did not answer the question. 
 
iv) Question 4, on oximetry, found 104 participants (78%) gained full marks.  
Seven participants marked all options and 17 missed one correct answer.  
The remaining five missed two correct options.  The question was attempted 
by all participants and no-one scored less than two marks. 
 
v) Question 5, on hypoxia and cyanosis, was successfully answered by 82 
participants (62%).  Although 88 participants marked the correct option, six 
also nominated an additional option.  Of the fifty one incorrect answers, 31 
participants nominated option a. 
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vi) Question 6, on the management of breathlessness, found 68 participants 
(51%) achieved the correct result.  Although 109 participants selected the two 
correct options, 41 of these also selected at least one incorrect answer.  
Within this latter group, the most common incorrect answer selected was 
option c, ‘encourage the patient to take deep breaths’, which was marked by 
24 participants.  Fifty participants (38%) achieved a partial score, the 41 who 
added an incorrect answer and nine who only selected one option.  Fifteen 
participants either did not select a correct answer or chose one correct and 
one incorrect option.  All participants attempted the question.  These results 
indicated that half of the group did not acquire the requisite knowledge to 
correctly answer this question. 
 
vii) Question 7, on systolic blood pressure, had a significant improvement in 
outcomes.  One hundred an eleven participants selected the correct answer, 
but six of these also selected an incorrect option.  This meant that 105 
participants (79%) were successful.  Seven participants selected multiple 
options; two selected two options, two selected three options, and two 
selected all answer choices.  Two participants did not attempt the question. 
 
viii) Question 8, on normal pulse rates, had a very high success rate with 87% 
of participants (115) selecting the correct answer.  All participants attempted 
the question and marked only one option. 
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ix) Question 9, on pulmonary blood pressure, was one of the esoteric 
questions.  There was a significant improvement in the outcomes with 91 
participants (68%) recognising the correct answer.  Of the rest, 22 participants 
identified option c, which was the systolic pressure rather than the Mean 
pressure.  Three participants did not attempt the question and two participants 
marked two of the answer options, both of which were incorrect. 
 
x) Question 10, on causes of hypotension, had only a modest improvement in 
the outcomes.  Twenty participants (15%) selected the three correct answers, 
five more than in the pre-training MCQ.  Seven participants made two 
selections, choosing two of the three correct options.  A further seven made 
one selection, also choosing one of the correct answers.  Twenty four 
participants marked all answer options, while 53 marked four of the options.   
 
The most common incorrect answer chosen was option b, hypoglycaemia, 
which was selected by 95 participants.  Fifty participants selected the three 
correct answers but added option b.  Every participant selected at least one 
correct answer, however seven scored no marks as their incorrect selections 
negated their correct answers.  Option a, anaphylaxis, was selected by 116 
participants compared to 54 selections in the pre-training MCQ.  Option c, 
heart failure, was selected 115 times post-training compared to 58 times pre-
training.  Option d, excessive fluid loss, was selected 117 times post-training 
compared to 94 times pre-training. 
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The post-training results of Question 10 showed that the participants had 
increased their knowledge but that it was not particularly strong and some 
confusion remained regarding causes of hypotension. 
 
xi) Question 11, on peripheral circulation, had a modest improvement in the 
post-training scores.  Fifty four participants (41%) achieved two marks for the 
question, an improvement from 31 participants pre-training.  A further 35 
participants marked a single answer, which was one of the correct options.  
Seventeen participants selected two correct answers plus one incorrect 
answer.  Twenty six participants achieved a nil score. Nine participants 
selected four options and three selected all five options.  The remaining 17 
participants made one or two incorrect selections. 
 
These results show that uncertainty and confusion persisted among a 
significant percentage of the participants about a basic examination 
procedure. 
 
xii) Question 12, on blood glucose levels, saw an improvement in correct 
scores from 38 participants (29%) to 93 (70%).  The latter figure included 
participants who selected option e rather than option d (and one who selected 
both d and e).  The remaining 40 participants made a range of incorrect 
selections.  This included two participants who made three answer selections, 
two who made four selections and one who marked all five options.  Two 
participants did not attempt the question. 
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The result shows that this is another area where a considerable fraction of the 
participant group did not acquire the requisite knowledge from the training. 
 
xiii) Question 13, on body temperature, was answered by all participants and 
all participants selected one option.  The number of correct answers was 112 
(85%), which was a significant improvement from the pre-training score 
(31%).  A small group of the participants (21) did not gain the requisite 
knowledge. 
 
xiv) Question 14, on urine production, achieved a 93% post-training success 
rate (123 correct answers).  The question was attempted by all participants 
and each participant selected only one option.  As previously noted, this 
question is somewhat esoteric for dentistry.  It is remarkable, therefore, that 
the participants achieved such a high rate of knowledge acquisition on this 
subject. 
 
xv) Question 15, on causes of alterations to consciousness, had a significant 
improvement following training.  Ninety five participants (71%) correctly 
identified all options and a further 13% identified four options.  Eleven 
participants identified three answers, seven marked two options, two marked 
a single option each, and one did not attempt the question. 
 
xvi) Question 16, on basic life support, had the best post-training outcome, 
with 95% of participants (127) selecting the correct answer option.  The 
degree of improvement is not as large as occurred in other questions, as the 
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pre-training success rate was 78% (104).  Nevertheless it is an important 
aspect of emergency care that must be understood by all clinicians.  
 
 
Conclusion 
 
The acquisition of knowledge following the one-day training program was 
inconsistent.  Knowledge concerning normal physiological values, such as 
blood oxygen levels, pulse rates, body temperature and urine production was 
readily acquired by most of the participants.  Other physiological values that 
were also well learned by the majority of the participants included: blood 
pressure, blood glucose, pulmonary blood pressure and respiratory rate.  
However, knowledge pertaining to more practical aspects of emergency 
medicine was less well learned.  Areas pertaining to patient observation and 
assessment that were moderately well learned included: respiratory 
auscultation, oximetry, cyanosis, and alterations of consciousness.  Areas of 
observation and assessment that were poorly learned were: causes of 
hypotension, and assessment of peripheral circulation.  There were two 
questions pertaining to treatment, one being answered well and the other 
poorly.  The question on basic life support was answered well, but this might 
reasonably be expected as the participants ought to have been well-versed in 
that training.  The question on the management of the patient with 
breathlessness was poorly answered. 
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A review of the top performances confirms the general result.  Apart from the 
two participants who achieved the maximum score, twelve participants gained 
a score of 29 and six gained a score of 28.  Of the twelve who lost a single 
mark, eight failed to identify one of the causes of hypotension, two missed 
one of the assessments of peripheral circulation, one missed one of the 
causes of altered consciousness, and the last did not know the relationship 
between blood oxygenation and cyanosis.  Of the six who lost two marks, two 
missed two of the causes of hypotension, two missed one cause of 
hypotension plus one test of peripheral circulation, one missed one cause of 
hypotension plus the question on cyanosis, and the last missed two areas of 
pulmonary auscultation.  The next group achieved a score of 27 marks.  Of 
this group of eight, seven missed one or more aspects on the causes of 
hypotension and four missed one test of peripheral circulation. 
 
These outcomes demonstrate that a single training day is insufficient to impart 
all the necessary knowledge of medical emergency care to dentists. 
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Chapter twenty: The retention of medical 
emergency knowledge  
 
The question: What was the level of retention of 
knowledge, or what was the rate loss of knowledge over 
time? 
 
The statistics of the pre part two MCQ demonstrate that the participants 
retained some of the knowledge gained from the part one program.  The 
Mean of the differential between the pre part one and pre part two scores was 
4.3 in favour of the latter and a paired-samples T test showed that the 
difference was highly significant (p < 0.001).  However the results of the pre 
part two MCQ were well below the post part one MCQ scores.  The difference 
in the Means of the two scores found that the pre part two test results were 
8.4 points worse than the post part one MCQ.  A paired-samples T test of 
these results found this differential to also be statistically highly significant (p < 
0.001). 
 
The level of retention, or the rate of the loss of knowledge, appears to be 
related to the period of time between retraining.  Participants who returned for 
retraining after no more than 13 months had a higher Mean pre part two score 
(16.7) than those who did not return for retraining for at least 14 months or 
more (Mean = 13.5).  The comparison of the Means of the two groups (one-
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way ANOVA) found that the difference between the groups was statistically 
highly significant (p = 0.001).   
 
An analysis of the outcomes of the individual questions provides more 
information.  For convenience, the group who underwent retraining within 13 
months will be labelled as ‘group one’ and the group who underwent retraining 
after 14 months or more will be labelled as ‘group two’. 
 
i) Question 1, on normal respiratory rates, was correctly answered by 51% of 
group one (24 participants).  This represents a fall of 13% from the post part 
one results.  However, in group two only 17 participants (34%) correctly 
answered this question.  This represents a fall in positive results of 47%.  
These results indicate that the length of time between training was a factor in 
the loss of knowledge. 
 
ii) Question 2 was on respiratory auscultation.  This was a question that a 
significant percentage (34%) of the part one participants failed to grasp.  The 
knowledge pertaining to this question was also quickly lost.  Only seven 
participants of group one achieved a fully correct score (15%).  Only one 
participant of group two (2%) provided a completely correct answer.  The 
numbers of participants who selected only a single answer option was 
significantly high in both groups: 32 participants (68%) from group one and 36 
participants (72%) from group two.  Six participants from group one and five 
participants from group two offered two answer options.  One participant from 
each group selected three options.  One participant from group one and three 
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participants from group two selected all options.  Four participants from group 
two did not attempt the question. 
 
iii) Question 3, on the lower limit of normal blood oxygen saturation, was 
correctly answered by 22 participants from group one (47%).  Group two was 
less successful, with only 18 participants (36%) providing the correct answer.  
As the post part one result was 89% correct answers, the pre part two scores 
indicate that the loss of knowledge in both groups was very high with 
increasing rate loss of knowledge over time. This question is both basic and 
important, and the outcome is disappointing. 
 
iv) Question 4 was on oximetry.  A significant loss of knowledge occurred 
between the training sessions.  Fourteen of group one participants (30%) 
achieved full marks, while only one participant from group two (2%) achieved 
a completely correct result.  Five participants from group one selected only 
one answer option, while 15 participants from group two did the same.  Eight 
of the group one participants selected two options, while 12 participants from 
group two also selected two answer options.  Eight participants from each of 
the groups selected all answer options.  One participant from group two did 
not attempt the question.  As the post part one correct result rate was 78% 
these outcomes suggest that an understanding of oximetry remained weak.  
Again, the rate loss of knowledge appears to be related to the time between 
training sessions. 
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v) Question 5, on hypoxia and cyanosis, was one of the more esoteric 
questions.  It was successfully answered by 15 participants (32%) from group 
one and 13 participants (26%) from group two.  This was a significant drop 
from the post part one success rate of 62%.  However, the difference between 
the groups was small, suggesting that this knowledge may have been lost 
relatively quickly.  
 
vi) Question 6 was on the management of breathlessness.  Half of the part 
one participants failed to acquire the requisite knowledge by the end of the 
part one training.  The results of the pre part two MCQ showed that there was 
a loss of knowledge regarding this question among the groups.  However, in 
contrast to previous questions group two participants outperformed group 
one, with 24% of group two (12 participants) achieving the correct results 
compared to 13% of group one (six participants).  The percentages of those 
achieving a partly correct answer were almost identical, with 48% of group 
two and 49% of group one gaining a partial score.  38% of group failed to 
achieve a mark compared to 28% of group two. 
 
Of those achieving a partial score, 8 from group one and 15 from group two 
selected only one correct option.  Fifteen participants from group one and 
seven from group two selected the two correct options but also selected 
option c (‘encourage the patient to take deep breaths’), which is incorrect.  
Twenty eight group one participants (60%) and 20 group two participants 
(40%) selected option c as part or all of their answer.  This indicates a strong 
persistence of this misconception. 
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The outcomes of this question indicate that, for this aspect of medical 
emergency knowledge, time does not appear to be a factor in the loss of 
knowledge. 
 
vii) Question 7, on systolic blood pressure, saw a drop in correct scores that 
was commensurate with the time gap between training sessions.  Forty nine 
per cent of the group one participants (23) retained this knowledge compared 
to 30% of the group two participants (15). 
 
viii) Question 8, on normal pulse rates, also saw a fall in the percentage of 
correct scores that related to the duration between the two training days.  
Sixty six per cent of the group one participants (31) achieved a correct score 
compared to 38% of those in group two (19). 
 
ix) Question 9, on pulmonary blood pressure, was one of the esoteric 
questions.  Compared to question 5 the loss of knowledge was greater.  Only 
22% of group two and 15% of group one (7) were successful.  As with 
question 6, group two outperformed group one.  Unlike question 6, however, 
this knowledge is not ‘practical’ from the perspective of patient care in an 
outpatient setting.  Nevertheless, the retention or loss of this knowledge does 
not appear to be related to time. 
 
x) Question 10, on causes of hypotension, had a success rate of only 15% 
after the part one training.  In the pre part two MCQ group one maintained this 
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success rate (15%), with seven participants answering correctly.  Group two 
had a fall in the success rate to 8%, with only four of the participants 
successfully answering the question. Thirty six per cent of group one (17 
participants) achieved a score of two marks, compared to 30% of group two 
(15 participants).  Forty per cent of group one (19 participants) achieved a 
score of one mark, compared to 46% of group two (23 participants).  Fifteen 
per cent of group one (7 participants) did not achieve a score, and 16% of 
group two (8 participants) also scored a zero result. 
 
As in part one, there was a wide range of answers.  Five of group one 
selected only one answer option, but all of these were correct choices.  
Twelve of group two selected one option, with 11 selecting a correct answer.  
The most common single answer choice was option d (excessive fluid loss), 
chosen by 14 of the 17 participants of the two groups.   
 
Six participants from group one and 11 from group two made two answer 
selections.  Three from group one selected two correct options and 5 from 
group two made two correct selections.  Fifteen participants from group one 
and 9 from group two made three selections.  Of these, 7 from group one 
made the correct selections and 4 from group two also made the correct 
choices.  Therefore slightly less than half of those who made two or three 
selection choices, in both groups, were correct. 
 
Thirteen participants from group one and 10 from group two marked four 
options; all chose options a, b, c, and d.  Eight participants from group one 
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and 7 from group two selected all options.  One participant from group two did 
not answer the question. 
 
As in part one, the most common incorrect answer chosen was option b, 
hypoglycaemia.  Twenty nine group one participants (62%) and 26 group two 
participants (52%) selected option b as part of their answer. 
 
The drop in the success rate correct answers for group two suggests that 
there is a loss of knowledge over time.  However the low level of knowledge 
acquisition following part one makes this result difficult to interpret.  A large 
percentage of participants from both groups continued to demonstrate 
confusion regarding causes of hypotension. 
 
xi) Question 11, on peripheral circulation, found that group one retained the 
post part one outcome level (41%), with a success rate of 40% (19 
participants).  Group two demonstrated a loss of knowledge, with only 12 
participants (24%) being successful.  Thirty nine per cent of group one 
participants (18) were partly correct and 58% of group two participants (29) 
also achieved one mark. Ten group one participants and 9 group two 
participants scored a zero result. 
 
Fourteen group one participants only marked one answer option, but all 
selected one of the correct answers.  Twenty four group two participants also 
selected only one answer option; of these only one made an incorrect 
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selection.  Three group one and 4 group two participants selected all options.  
One participant from each group did not answer the question. 
 
These results show that the level of knowledge retention was good in the 
short-term but then declined. However, a significant percentage of both 
groups demonstrated a persistence of uncertainty and confusion regarding 
this basic examination procedure. 
 
xii) Question 12, on blood glucose levels, found a significant loss of 
knowledge over time.  In group one 34% (16 participants) retained the 
information, down from 70% of the post part one result.  Group two performed 
more poorly, with only 18% (9 participants) selecting the correct answer. 
 
The poor performance of both groups is surprising, as this is an aspect of 
patient management that is considered to be well-understood by dentists. 
 
xiii) Question 13, on body temperature, had a high percentage of correct 
responses after the part one training (85%).  There was a loss of knowledge 
for this question that increased over time.  Sixty four per cent of group one (30 
participants) retained the knowledge, compared to 42% of group two (21 
participants). 
 
xiv) Question 14, on urine production, had a very high post part one success 
rate (93%).  Because the topic is esoteric for dentistry, a loss of knowledge 
might be expected.  The group one participants had a success rate of 55% 
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(26 participants).  Group two participants had a success rate of 38% (19 
participants).  These results provide a good illustration of the loss of 
knowledge over time. 
 
xv) Question 15, on causes of alterations to consciousness, found a loss of 
knowledge from the post part one level of 71% (95 participants).  Fifty three 
per cent of group one (25 participants) marked all five options, compared to 
42% of group two (21 participants).  The numbers of participants who marked 
four or three options was similar for both groups:  7 participants from each 
group marked four options (15% of group one, 14% of group two) and 8 from 
group one (17%) marked three options, while 7 from group two (14%) marked 
three options.  Only 15% of group one (seven participants) selected one or 
two of the answer options compared to 30% of group two (15 participants). 
 
xvi) Question 16, on basic life support, also demonstrated a decline in 
knowledge over time.  The post part one outcome of 95% correct answers fell 
to 83% of group one (39 participants) and 70% of group two (35 participants).  
The result for group two was even worse than the overall pre part one 
success rate of 78%.  Combining the results of the two groups produced a 
result (76%) that was no better than the pre part one success rate. 
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Conclusion  
 
These outcomes confirm that there is a progressive loss of knowledge over 
time.  The rate of correct answers fell significantly for most questions, even in 
the group that underwent retraining within 13 months.  Questions 6 and 9 
were notable for demonstrating a reversal of the comparative outcomes, with 
group two, who did not retrain for at least 14 months, performing better than 
group one, who underwent retraining within 13 months.  However, as neither 
of these two questions were well-answered by the participants after the part 
one training, it is difficult to determine the significance of this reversal.  
Questions 2, 6, 9 and 10 were particularly poorly answered by both groups.  
Question 16 on basic life support, although achieving a relatively high success 
rate, is significant for the loss of basic knowledge.  Although only 17% of 
those who retrained within 13 months failed to correctly answer the question, 
30% of those who retrained after 14 months were unable to provide the 
correct answer.  As basic life support has been taught annually to all the 
participants for many years, this question was the one that was most likely to 
have demonstrated a minimal loss of knowledge, even over time. 
 
The results confirm previous opinion that regular retraining in medical 
emergency management is essential and that annual retraining would result in 
a greater retention of knowledge. 
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Chapter twenty-one: The reacquisition or 
reinforcement of medical emergency knowledge 
 
The question: Would retraining improve knowledge 
acquisition? 
 
The general statistics of the outcomes of the MCQ following the part two 
training show that while the participants improved their knowledge over  the 
knowledge that they retained from the part one training they did not further 
increase the level of knowledge gained after part one.  The degree of 
improvement between the pre and post part two MCQ results was less than in 
part one, with a Mean improvement of 7.9.  However the range of 
improvement was from -1 to 20, as one participant actually performed slightly 
worse after the training. 
 
The comparison between the outcomes following the part one program and 
the part two session found that there was a slight overall drop in the level of 
knowledge.  The Mean differential was -0.5 and the range of the differential 
scores was from -15 to +10.  Eleven participants performed significantly worse 
after retraining and 19 participants performed slightly worse after retraining.   
 
An analysis of the individual questions provides further insight into these 
outcomes.  As with the previous section, the group who underwent retraining 
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within 13 months will be labelled as ‘group one’ and the group who underwent 
retraining after 14 months or more will be labelled as ‘group two’. 
 
i) Question 1, on normal respiratory rates, was correctly answered by 89% of 
group one (42 participants).  In group two, 84% (42 participants) also 
answered correctly.  Both of these outcomes are a significant improvement 
over the post part one MCQ success rate of 64% and the pre part two 
outcome of 51%.  The outcomes for this question show that retraining has 
improved the knowledge of this aspect of patient assessment. 
 
The most common incorrect answer was option c (10 – 20 breaths per 
minute), which was selected by four participants from group one and five from 
group two.  This option is very close to the correct answer and includes the 
average adult respiratory rate.  If an allowance for interpretation of the 
question is made and option c included in the successful outcomes the 
success rates for groups one and two would become 98% and 96% 
respectively. 
 
ii) Question 2, on respiratory auscultation, was one of the concepts that a 
significant percentage (34%) of the part one participants failed to grasp, 
despite specific instruction.  As noted in Chapter twenty-one, this knowledge 
was not retained by the majority of the part two participants.  The part two 
program did not repeat the specific training on auscultation and this omission 
is reflected in the post training outcomes.   While 60% of participants were 
able to achieve a maximum score following the part one training, only 38% of 
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group one (18 participants) and 20% of group two (10 participants) were able 
to achieve the same result.  Twenty five per cent of group one and 40% of 
group two only marked a single answer option, while 13% of group one and 
18% of group two marked only two answer options.  Thirteen per cent of 
group one and 16% of group two had a zero result. 
 
The outcomes of question two show that this is an aspect of patient 
assessment that needs specific education and regular reinforcement. 
 
iii) Question 3, on the lower limit of normal blood oxygen saturation, achieved 
a post part one result of 89% correct answers.  The overall post part two 
result was 90%.  However group two achieved a 96% success rate while 
group one performed less well, achieving only 83% correct answers.  Of the 8 
group one participants who failed to answer correctly, 5 selected option b 
(97%), 2 made multiple selections and 1 did not attempt the question. 
 
iv) Question 4, on oximetry, had a success rate of 78% after part one.  
However, a significant loss of knowledge occurred between the training 
sessions.  The post part two results found group one achieved a success rate 
of 83%.  However, group two only achieved a success rate of 60%.  The latter 
results brought the overall success rate down to 71%.  Of the 20 participants 
from group two who did not achieve a completely correct score, 12 simply 
marked all options.  The remaining 8 only selected one, two or three options. 
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Although not emphasised in the part two program the factors affecting 
oximetry readings were again mentioned.  The reasons for the difference in 
the post training outcomes for the two groups are unknown. 
 
v) Question 5 was on hypoxia and cyanosis.  While mentioned in part two of 
the training, this information was not discussed in the same detail as it was in 
part one.  This may account for the lower MCQ success rates at the end of 
the part two session.  At the end of part one, 62% of participants achieved a 
correct result.  At the end of part two, 60% of group two answered the 
question correctly while 57% of group one were correct.  This produced an 
overall post part two outcome of 59%. 
 
vi) Question 6, on the management of breathlessness, was a question that 
had a success rate of only 51% at the end of the part one training.  The 
overall past part two success rate was similar (49%).  However, 60% of group 
one (28 participants) were successful, while 40% of group two (20 
participants) achieved the correct result. 
 
Seven participants from group one (15%) and 7 from group two (14%) 
selected only one of the two correct answer options.  The most commonly 
selected incorrect answer was option c (encourage patient to take deep 
breaths).  This was selected by 8 participants from group one (17%) and 19 
from group two (38%).  Option e (inflate patient’s lungs via bag and mask) 
was selected by 2 from group one (4%) and 9 from group two (18%).  One 
participant from group one did not answer the question. 
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The outcomes of this question indicate that, despite two training sessions, this 
aspect of medical emergency knowledge remained weak. 
 
vii) Question 7, on systolic blood pressure, had a further improvement in the 
success rate following the part two training.  The success rate after part one 
was 79%.  This improved to an overall success rate of 86%, with a score of 
85% for group one and 86% for group two. 
 
viii) Question 8, on normal pulse rates, had a further improvement in the 
success rate from part one to part two. The post part one success was 87% 
and this increased to an overall outcome of 93% after the second training 
session.  Ninety four per cent of group one was successful, as was 92% of 
group two.  
 
ix) Question 9 was on pulmonary blood pressure.  The retraining session 
resulted in a significant improvement in the overall success rate, from 68% 
after part one to 80% after part two.  Eighty three per cent of group one (39 
participants) and 78% of group two (39 participants) were successful. 
 
x) Question 10, on causes of hypotension, had an improvement in the 
success rate after the part two training.  The post part one success rate was 
15%, which increased to 29% overall after part two.  Group one had a 
success rate of 32% and group two had a success rate of 26%.  There was a 
 315 
wide variety in the answers, but most selected at least two options.  The most 
common incorrect answer selected was b (hypoglycaemia). 
 
 Despite the degree of improvement, the overall success rate was low.  This 
indicates that question 10 is another concept that was not well understood by 
the participants after two training sessions. 
 
xi) Question 11, on peripheral circulation, found that there was little overall 
improvement in the success rate following the part two training.  The overall 
post part one success rate was 41%, while the overall post part two success 
rate was 42%.  The success rate for both groups was 42%.  There was a wide 
variety of answers.  Fourteen participants from each group selected only one 
answer of which option a (feeling their hands) was the most common. 
 
The results confirm that knowledge of cardiovascular issues remained weak 
among the participants. 
 
xii) Question 12, on blood glucose levels, found an increase in the percentage 
of post course scores compared to part one.  The post part one success rate 
was 70% and the overall post part two rate was 80%.  Seventy nine per cent 
of group one and 82% of group two achieved the correct answer. 
 
xiii) Question 13, on body temperature, found a further improvement in the 
level of knowledge, from 85% after part one to an overall result of 88% after 
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part two of the program.  Eighty seven per cent of group one (41 participants) 
and 90% of group two (45 participants) identified the correct answer. 
 
xiv) Question 14, on urine production, had a very high post part one success 
rate (93%).  This level of knowledge was matched in the post part two MCQ, 
with a success rate of 93%.  The group one success rate was higher (96%) 
than group two (90%).  However, because the topic is esoteric for dentistry 
the outcome is excellent.   
 
xv) Question 15, on causes of alterations to consciousness, found a fall in the 
post part two success rate from the post part one level of 71%.  Group one 
had a success rate of 62% (29 participants) and was outperformed by group 
two, which had a success rate of 68% (34 participants).  There was no strong 
pattern in the missed answer options, however option b (stroke), option c 
(hypotension) and option d (pain) were the most common. 
 
The post part two outcomes show that a significant percentage of the 
participants had not acquired the requisite knowledge after two training 
sessions. 
 
xvi) Question 16, on basic life support, also failed to demonstrate an 
improvement in outcomes.  The post part one success rate of 95% was not 
matched after part two, with an overall success rate of 80%.  Group one 
achieved a success rate of 85% (40 participants), while group two achieved a 
success rate of 76% (38 participants).  The failure of the part two participants 
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to match the part one scores is particularly disappointing as regular retraining 
in basic life support is mandatory for the cohort. 
 
 
Additional Knowledge Acquisition After Retraining 
 
The part two pre and post course MCQ contained six additional questions.  
These questions related to the topics covered in the primary questions, but 
had a more practical focus. 
 
i) Question 17, on the steps to take for patient assessment, had no incorrect 
answers and participants were expected to identify all options.  Despite 
undergoing the part one training only 5 participants (5%) identified all the 
answer options.  Of the 92 participants who did not identify all options, 87 
failed to select option c (check blood glucose).  After the part two training, 33 
participants (33%) correctly identified all options.  Of the 64 participants who 
did not identify all options, 62 again failed to select option c. 
 
The outcome indicates that, despite being trained to use an assessment 
algorithm and practising its application over two training sessions, the majority 
of participants do not appear to have acquired the underlying rationale for the 
use of the algorithm.  
 
ii) Question 18 was a repeat of question 17 and again asked the participants 
to identify the steps needed to correctly assess a patient. All options were 
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correct.  As in question 17, only 4 participants (4%) correctly indicated all 
options in the pre course MCQ.  Of the 93 participants who did not select all 
options, 92 did not select option c (check blood glucose) and 51 did not select 
option d (listen to chest).   After the part two training, 29 participants (30%) 
achieved the correct answer of all options.  Of the other 68 participants, 63 did 
not select option c. 
 
The outcome for this question is the same as for question 17 and confirms 
that, despite being trained to use an assessment algorithm and practising its 
application over two training sessions, the majority of participants do not 
appear to have acquired the underlying rationale for the use of the algorithm.  
 
Questions 19, 20 and 21 sought the participants’ knowledge on the 
management of three common medical problems: low blood pressure, 
breathing difficulty, and angina pectoris.  The answer options for each 
question were the same: sit the patient up; lie the patient down; give oxygen; 
give glucose; give fluids.  The purpose of providing matching answer options 
was to help improve the awareness of the basic management strategies as 
well as determine whether these were well understood by the participants. 
 
iii) Question 19, on the management of hypotension, relates to question 10, 
which asked about causes of hypotension.  Twenty six per cent of participants 
selected the correct answer option in the pre course MCQ.  Twenty five 
participants made only one option selection.  All of the single selections were 
correct, with 21 participants selecting option b (lie patient down).  All the other 
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participants made multiple answer selections.  Of these, 13 selected option d 
(give glucose) and seven selected option a (sit patient up).  Eighty three 
participants selected option b (lie patient down).  One participant did not 
attempt the question. 
 
The post course MCQ results found an improvement in the number of 
successful participants, but only to 35%.  Only 8 participants made a single 
selection, 6 chose option b (lie patient down) and 2 chose option c (give 
oxygen).  All other participants made at least two option selections.  Twenty 
two participants selected option d (give glucose) and 2 selected option a (sit 
patient up). 
 
The results of question 19 confirm that knowledge of cardiovascular 
physiology and the assessment and management of cardiovascular problems 
is an area of weakness among dentists. 
 
iv) Question 20, on the management of respiratory crisis, repeated question 6 
but provided simpler, more obvious answer options.  Seventy per cent of 
participants provided the correct answer before the course and this rose to 
85% after the training.  Sixteen participants marked a single option in the pre 
course MCQ: 14 nominated option c (give oxygen) and 2 nominated option a 
(sit patient up).  Six participants made a single answer selection in the post 
course MCQ: 5 chose option c and 1 chose option a.  The selection of option 
b (lie patient down) along with option c (give oxygen) was the most common 
error both in the pre and post course questionnaires, with 12 participants 
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selecting these in the pre course MCQ and 6 making the same selection in 
the post course MCQ. 
 
These results show that a small percentage of participants did not acquire the 
requisite knowledge after two training sessions. 
 
v) Question 21, on the management of angina pectoris, is another question 
related to the cardiovascular system.  The pre course success rate was 36% 
and this rose to 54% in the post course MCQ.  There was a wide range of 
answers provided.  Twenty nine participants made only one answer selection 
in the pre course MCQ, with 21 selecting option c (give oxygen) and 5 
selecting option b (lie patient down).  Seventeen participants made a single 
selection in the post course MCQ, with option c selected by 14 participants.  
The most common error was the selection of option a (sit patient up), usually 
in combination with option c.  Twenty four participants selected options a and 
c in the pre course MCQ and 23 selected the same option in the post course 
MCQ. 
 
As with questions 10, 11 and 19, the success rate for question 21 was weaker 
than for other areas of the training program.  This confirms that understanding 
of the cardiovascular system remained weak among dentists. 
 
vi) Question 22, on allergic reaction, was a subject referred to in question 10 
(on low blood pressure).  There were three correct options.  The pre course 
success rate was only 20%.  There was a wide range of answer options 
 321 
selected by the participants with no pattern or trend.  Twelve participants 
selected all options and 13 selected only one option.  Twenty five participants 
selected either one or two correct options without an incorrect choice (26%).  
Forty five per cent (44 participants) selected either of the two incorrect 
options, or both incorrect options. 
 
The post course success rate showed a modest increase to 31%.  As with the 
pre course MCQ, there was a wide range of answer options chosen with no 
discernable pattern.  Seventeen participants selected all options and 6 made 
only a single selection.  Sixteen participants selected either one or two correct 
options without choosing an incorrect option (16%).  Fifty three per cent (51 
participants) selected either of the two incorrect options, or both incorrect 
options. 
 
The outcomes of question 20 show that an understanding of allergy is another 
area that is weak among dentists.  This is demonstrated by the high 
percentage of participants who selected at least one incorrect option, well 
above those who selected only correct options. 
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Chapter twenty-two: Other outcomes of the 
research 
 
a. An appropriate standard of medical emergency 
knowledge for dentists 
 
The DETECT Manual stated that the pass mark of the post course 
questionnaire was to be 80% for medical officers and registered nurses.  The 
European Resuscitation Council’s 2005 guidelines set a pass mark of 75% for 
its post course MCQ.  Using these scores as a guide, the numerical outcomes 
for the participants were quite favourable.  Fifty three per cent of the part one 
participants (71 participants) achieved a post course result of 80% or better, 
62% (83 participants) achieved a score of 77% or better, and 73% (97 
participants) achieved a score of 73% or better.  It was not possible to analyse 
the results at 75% as this was a numerical score of 22.5 out of 30 [23/30 
equates to 77% and 22/30 equates to 73%]. 
 
The part two results were similar, although with slightly lower percentages.  
Forty five per cent (44 participants) achieved a post course score of at least 
80% for section one of the MCQ, 59% (57 participants) achieved a score of 
77% or better, and 70% (68 participants) achieved a score of 73% or better.  
The results of the overall part two MCQ were as follows: 41% (40 participants) 
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achieved an overall score of 80% or better, 57% (55 participants) achieved at 
least 76% or better, and 70% (68 participants) achieved 72% or better. 
 
Unlike the medical officers and nursing staff to whom the program was 
originally directed, the dentists who undertook this training had no prior 
experience with the systems of patient observation and assessment taught in 
the program.  Nor did the majority have much experience in the medical 
management of patients.  That at least 70% of the participants were able to 
achieve a level of knowledge approximately equivalent to the requirements of 
the European Resuscitation Council indicates that such a standard can be 
appropriately applied to dentists undertaking such training. 
 
However, an overall numerical score does not reveal areas of weakness in 
the participants’ knowledge.  The European Resuscitation Council’s 2005 
guidelines refer to an assessment in ‘core knowledge’.  The DETECT 
Manual’s first five chapters, along with life support, form the core knowledge 
of the Between the Flags training program and it is reasonable to expect that 
participants should demonstrate an appropriate level of knowledge in the 
areas of patient assessment, respiratory physiology and pathology, 
cardiovascular (and renal) physiology and pathology, and central nervous 
system disorders.  The analysis of the individual questions disclosed a 
particular weakness in the area of cardiovascular physiology and pathology.  
This, as an example, is an aspect of the training that would need to be 
addressed in future training to ensure that there was a consistency in the 
outcomes of each of the core knowledge areas. 
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It may, therefore, be more appropriate to assess participants’ performance 
both in terms of overall outcomes and in respect of specific areas of 
knowledge and skill. 
 
 
b. Demographic influences on medical emergency 
knowledge  
 
The most significant difference in outcomes related to the length of time 
between training sessions.  The part one results show that those participants 
who had received previous medical emergency training within five years 
enjoyed an advantage in knowledge over those who either received training 
more than five years prior to the program or had not undertaken any previous 
medical emergency training.  The part two results show that those who 
received the part one training within 13 months had a significant advantage in 
retention of knowledge and the re-acquisition of knowledge over those who 
underwent the part one program more than 13 months prior to the second 
training day.  This confirms the generally held view that regular training within 
relatively short time intervals is more beneficial for trainees. 
 
The performance of the recent graduates group (1 – 14 years of practice) in 
part one, in respect of the acquisition of knowledge, was better than the senior 
clinicians group (15 years and over).  This outcome may be due to the recent 
graduates receiving more recent medical emergency training prior to the 
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Between the Flags program.  This view may be supported by the finding that, 
after completing part one, there were no statistically significant differences 
between the groups in part two, both in respect of the rate loss of knowledge 
during the hiatus in the training days and the re-acquisition of knowledge after 
the second training day.  
 
The initial performance of the postgraduate group (pre part one) was better 
than the bachelor group.  This may also be due to the post graduate group 
receiving additional medical emergency training during their specialist studies.  
This was not explored in the current study.  The finding that the overall scores 
after part two slightly favoured the bachelor group is difficult to interpret as the 
size of the postgraduate group was quite small. 
 
There was no difference in the performance of females and males in the 
acquisition of knowledge, the retention or loss of knowledge over time, and 
the re-acquisition of knowledge with revision training.  An apparent difference 
in pre course knowledge has been shown to be related to the gender 
imbalance between the group holding only bachelor level qualifications and 
the group holding postgraduate qualifications.  There were no differences in 
any of the outcomes between those trained overseas and those trained at 
Australian universities. 
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c. Participant perceptions 
 
There was a high level of participant response to the training program, with 
90% of the part one participants and 93% of the part two participants 
providing feedback.  Almost all respondents were positive in their evaluation 
of the training program, however this is not uncommon among attendees to 
medical emergency courses (1).  Of more importance, the types of comments 
provided by the respondents appear to show that there was a high level of 
understanding of the principles and aims of the training program.  The 
participants also appeared to be perceptive of some of their areas of 
weakness in emergency medicine. 
 
The high level of positive response to the program confirms that medical 
emergency training is keenly sought by most dental practitioners.  The 
commentary on the use of simulation and practical scenario training also 
demonstrates that the participants recognise the need for hands-on practice in 
a safe environment.  The enthusiasm for further training demonstrates the 
recognition of the need to not only maintain knowledge and skills but improve 
them.  As has been noted in other studies, the positive responses to the 
structure of the program and the suggestions for further improvement confirm 
that, in general, the format of didactic presentation followed by practical 
training is the one most likely to produce satisfactory outcomes for dentists 
undertaking future medical emergency training (2, 3). 
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In regard to feedback commentary and self-perceptions by the participants, 
Bond, Kuhn et al. (2008) reported that studies have shown that ‘self-
assessment of performance is poor in both medical students and physicians’ 
(4).  While the feedback responses appear to show that the participants were 
aware of the limitations of their clinical performance, as demonstrated by the 
MCQ results, it was not possible to further explore this with the limited 
information available from the study. 
 
While the participants clearly identified those areas that were the main focus 
of the original program, the use of the A to G algorithm, the observation charts 
and the track and trigger zones, and teamwork and communication, they did 
not offer any commentary on specific aspects of the course.  There were no 
mentions about the recognition of physiologic systems and signs of 
deterioration, or about specific management strategies.  The responses were 
all general in nature, such as identifying a need for more training or practice 
and did not identify specific aspects of the training.  They did not identify 
areas that they did not learn or understand well. 
 
The primary focus of the research project was the collection of quantitative 
data.  The addition of qualitative feedback was seen, initially, only as an 
adjunctive tool.  Based on the evidence in the literature, it was assumed that 
the overall response to the training would be positive and, hence, the 
feedback questions were skewed towards the provision of commentary. The 
use of Likert scales, which would have given the participants the opportunity 
to rate aspects of the program in a more neutral fashion, was not considered 
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when the program was initiated.  The presumption of positive feedback, based 
on the literature, was enhanced by the actual responses from the majority of 
the participants.   An awareness of the potential significance of enhanced 
qualitative data came too late in the course of the project for there to be an 
expansion of the project to further research this area. 
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Chapter twenty-three: A discussion on the research 
project 
 
The training program and the research project were novel for dentistry.  As a 
result, there were some issues that arose during the course of the project and 
some limitations discovered in the scope of the study.  The original Between 
the Flags program was designed for junior doctors and nurses working in a 
general hospital environment. This program required modification for use in 
dental education and its development was an exercise in trial and error.  The 
original MCQ also had to be modified for the needs of dentistry and this, too, 
was an exercise that required a period of development.  Some of the topics in 
the medical MCQ had to be replaced as they had no relevance for dentistry.  
More significantly, the wording and choices of a number of questions had to 
be amended to try to reduce ambiguity in both the questions and the answer 
options.  Some of the ambiguity related to the background knowledge that 
medical officers and registered nurses were assumed to possess.  After a 
preliminary trial among a small group of dental clinicians, much of this 
knowledge was considered to be unlikely to be possessed by dentists.  
Amendments were trialled until the questions were deemed satisfactory. 
 
The novelty of the use of an MCQ for participant assessment and the 
opportunity to use the data for research caused the author to initially focus on 
the quantitative outcomes.  As noted, the addition of qualitative feedback was 
initially viewed only as a tool to assist in the further refinement and 
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development of the program rather than as an integral part of the research.  
Realisation of the significance of the qualitative (feedback) data and the 
potential benefit of enhancing this aspect of the research only came late in the 
course of the project.  It was decided not to develop this area, as it would 
require an alteration to the existing MCQ.  Such a significant change might 
also affect the study’s outcomes. 
 
Another limitation in the research project lay in the availability of training 
sessions.  Restrictions on when training days could occur were caused by 
both staffing and scheduling factors.  Access to the available training times 
could be problematic for clinical staff, as there were often clashes with clinical 
and other duties.  These impediments caused the research period to extend 
to four years, with data collection occurring over three years.  The limited 
training sessions restricted the number of participants who could undertake 
the training and be included in the study.  This protraction also prevented any 
further follow-up training from being initiated and researched.  As a result, 
participants received either one training session (part one) over the research 
period or received only a single re-training session (part two).  It therefore 
remains unknown whether further improvements in outcomes would occur 
with subsequent retraining. 
 
While simulation-based education has enjoyed a high level of popularity in 
recent years, Bond et al. (2007) asserted that there was ‘very little evidence 
that simulation improves patient care’ and ‘strongly’ advocated for studies that 
quantified the effect that simulation-based training had on patient care (5).   
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Although it may be difficult to identify a direct relationship between training 
and clinical practice outcomes, studies that utilise quantitative evidence 
generally offer stronger evidence of training outcomes above those relying on 
qualitative evidence.  Regardless of the objectives and research tools, there 
are criteria against which all projects must be assessed.  On the question of 
assessment tools, Lammers et al. (2008) stated that performance standards 
should be validated to demonstrate consistency with their purpose, and that 
content validity and reliability should be demonstrated.  External assessment, 
preferably by an ‘expert panel’ should be used to validate programs and 
assessment protocols (6).  There are also tools which can be employed to 
assess researches, which are discussed below. 
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Reliability and Validity in the Research 
 
Reliability and Validity are key principles in assessing any research.  
Reliability refers to consistency, or stability, of the results over time.  Ideally, a 
research project should be compared to other similar projects.  Unfortunately, 
there is no other study to which this project can be compared at this time.  
The only possible measures are therefore internal.  As the research was 
conducted over three years it is possible to look for variation in the outcomes 
over this time period.  Because the part one participants were given numerical 
codes sequentially, this group may be divided to determine if there were 
significantly different outcomes over time.  The part one group was divided 
into three subgroups of almost equal numbers.  These groups do not indicate 
specific time periods, but represent sequential segments in the continuum of 
the training period. 
 
Subgroup one (participants 1 to 45) had a Mean pre training score of 9.9.  
Subgroup two (participants 46 to 90) had a Mean pre training score of 11.9.  
Subgroup three (participants 91 to 133) had a Mean pre training score of 11.4.  
These results suggest that the level of pre training knowledge was reasonably 
consistent throughout the study period.  The post training outcomes are also 
similar.  Subgroup one had a Mean post training score of 22.4, subgroup two 
had a Mean post training score of 23.5, and subgroup three had a Mean post 
training score of 24.4.  These results show a small improvement in the Means 
as a function of time, however the differences were not statistically significant 
(ANOVA, p = 0.2).  The results are presented in Table 90.  It was not possible 
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to perform this assessment on the part two group for, although the 
participants retained the same numerical identifier, they did not undertake 
their training chronologically. 
 
These results demonstrate that there is stability in the testing procedure.  
Internal consistency is demonstrated by the continuous use of the single 
testing tool – the MCQ.  However, equivalence cannot be demonstrated in the 
study as no alternative testing procedures were employed. 
 
 
Table 90: Part one results as a function of time 
Subgroup  1 - 45 46 – 90  91 – 133  
Pre test Mean 9.9 11.9 11.4 
95% C.I. 8.8 – 11.0 10.3 – 13.4 10.3 – 12.5 
Median  10 12 12 
Std Dev 3.6 5.2 3.6 
Range 1 – 17  2 – 30  5 – 21  
    
Post test Mean 22.4 23.5 24.4 
95% C.I. 21.1 – 23.7  22.2 – 24.7  23.2 – 25.6  
Median 23 24 25 
Std Dev 4.3 4.1 3.9 
Range 11 – 28  11 – 30  13 – 30  
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Validity seeks to determine how well, or accurately, the results fit the 
objectives.  The question of validity is harder to answer.  Because the project 
is novel and there is no similar research reported in the literature, it is not 
possible to compare the project to others of its type.  The only means of 
assessing validity is therefore internal, which introduces the risk of bias into 
the assessment.  The results appear to have content validity, as the MCQ 
questions asked are drawn from the curriculum and teaching material 
provided to the participants.  The results also seem to have construct validity, 
as they appear to be able to provide direct answers to the questions 
(hypothesis) asked of the research project.  The criterion-related validity, both 
of the training program and the project, is less certain, for although the results 
were numerically satisfactory from the perspective of ‘passing’ the training (a 
requirement of the Between the Flags program), the details of the results 
demonstrate areas of weaknesses in the participants’ knowledge.  This may 
raise questions about weaknesses or deficiencies in the training program and, 
hence, the test outcomes.  However, this issue would only be able to be 
assessed through comparisons with other, similar programs. 
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Strengths and Limitations of the Research 
 
Kuhn et al. (2009), and Shayne et al. (2010) set down a list of criteria for 
assessing the quality of emergency medicine training programs and research 
(7, 8).  A summarised version is presented below and these criteria will form 
the basis for the rest of the discussion. 
 
Describe the literature 
Clearly frame the problem and have a clear objective/hypothesis 
Study design appropriate for the hypothesis and suits the questions being asked 
Pre test and post test 
Experimental and control groups, with random assignment  
Data from more than one institution 
A response rate better than 75% 
Appropriate data analysis that is beyond mere description 
Data clearly addresses hypothesis/objective and placed in context of the literature 
Limitations well addressed 
New assessment methodology or, if not, new use of known assessment 
Relevance of outcomes highly generalisable or, if not, relevant to some 
Excellent writing clarity. 
 
 
 336 
The Strengths of the Research 
 
The literature review pertaining to the topic spans 30 years and includes all 
major journals, several minor journals and textbooks on the subject.  The 
literature search was conducted using the University of Sydney Library’s 
electronic search engine, which accesses such databases as Medline, 
Pubmed and Science Direct.  A Boolean algorithm, which incorporated terms 
such as ‘medical emergency’, ‘education’, ‘training’, ‘dentistry’, and ‘dental’ 
was used in different permutations and several variations were utilised.  
Reference lists from discovered articles were also scanned for further 
material.  Authorities, such as the ERC and Resuscitation Council (UK), were 
also accessed for further possible sources. 
 
The objectives of the research project were to discover what pre-existing 
medical emergency knowledge dentists had, what they learned from a training 
program, what they remembered after the passage of time and what factors 
might influence the results.  The research was a prospective, cohort study that 
focussed on quantitative data that could be analysed statistically.  The study 
design was to use the mandatory requirements of the training program to 
gather information that might answer the objectives.  The use of MCQs was 
appropriate for the objectives and was suitable for the data being collected for 
analysis.  Pre testing and post testing was performed on the subjects.  The 
response rate for the MCQs was 100% and for the feedback was 90% for part 
one and 93% for part two.  The methodology is not novel per se, however it 
 337 
appears to be new in the context of dental studies on medical emergency 
training. 
 
The data analysis was, in the first instance, descriptive.  This was to provide 
full disclosure of the results of the research.  However, the amount of data 
that was collected has permitted a deeper analysis of the questions posed in 
the objectives.  The data addressed the objectives of the project and fitted 
well within the context of the other reported studies in the dental profession.  
The outcomes of the study may be considered to be highly relevant to 
dentistry.  The methodology may also have relevance in the wider medical 
community.  
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The Limitations of the Research 
 
The medical literature is replete with reports on medical emergency training.  
The literature review in this thesis has been largely confined to articles and 
texts that related directly to dentistry.  Other areas in the literature have been 
researched, but only those which have a direct relevance to the project have 
been included. 
 
There was no initial general hypothesis underpinning the project, in that there 
was no assumption as to the potential outcomes of the research.  The 
objective was, instead, an ‘open-ended’ exploration of the possible outcomes 
of a medical emergency training among a cohort of dentists, with an analysis 
of the results that were obtained.   
 
This was a single cohort study, with no control group and no randomisation of 
the participants, nor was there any ‘blinding’.  The NSW Health policy 
requirements of the program mandated all participants undertake the training. 
The policy also precluded the development of different programs or 
assessment tools for comparison. The data was obtained from only one 
institution, the Sydney Dental Hospital.  This was because it was the only 
institution in the Oral Health Services able to perform the training and conduct 
the research.  However, this does raise the potential for inadvertent bias to 
have been introduced. 
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The Place of the Research in the Literature 
 
The structure of the Between the Flags medical emergency training program 
and its mandatory requirements provided a rare, possibly unique, opportunity 
to study quantitative outcomes in a cohort of dentists who had a wide 
demographic in experience and professional education, and varying degrees 
of interest in, or enthusiasm for, undertaking the program.  
 
The pre part one MCQ, although focussed on the material contained within 
the training program, provided an insight into the background level of 
information, and the areas of knowledge, dentists possessed regarding 
medical emergency management.  The training program, with its focus on 
observation and assessment skills and the use of algorithms for patient care, 
had a significant degree of novelty compared to other programs that dentists 
may have undertaken and this provided a learning challenge for the 
participants.  The post part one MCQ, therefore, enabled an assessment of 
how well the participating dentists could absorb new information in emergency 
care, rather than relying on previously acquired knowledge. 
 
The pre part two MCQ offered the opportunity to assess the generally held 
view that medical emergency knowledge is lost over time.  As the participants 
returned for the additional training at varying time intervals, a comparison 
study was able to be conducted between those who returned after a relatively 
brief hiatus and those who did not retrain for an extended period of time.  The 
 340 
post part two MCQ then enabled an assessment of the re-acquisition of 
knowledge. 
 
Analysis of the results of the individual questions enabled a determination to 
be made concerning the areas of knowledge that dentists were likely to know 
or readily acquire and the areas where the acquisition of knowledge was less 
well acquired.  This information is particularly important for the development of 
more effective medical emergency training programs for dentistry. 
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Outcomes of the Research 
 
As with the results of the study by Coulthard et al. (9), the outcomes of the 
study demonstrate that dentists are capable of undertaking a medically-
focussed training program and acquiring a level of medical emergency 
knowledge that is equivalent to their medical counterparts.  However, the 
areas of weakness in knowledge identified in the results have suggested that 
a program that is more focussed on the particular circumstances of the dental 
practice environment would be more appropriate, as recommended by Balmer 
and Longman (10).  
 
The Between the Flags program was originally designed for use by medical 
teams in the inpatient environment.  The features which were emphasised in 
the program – the use of the A to G algorithm, enhanced teamwork with 
escalation and communication – were well recognised and learned by the 
dentists who undertook the training.  However, there were aspects in the 
program which would be known to medical and nursing practitioners working 
in a general hospital but which were not known to dental practitioners.  These 
features need to be incorporated into any program for dentists. 
 
The most immediate outcome of the research project has been, therefore, the 
development of a new medical emergency training program that is even more 
closely aligned to the needs of dentists.  The program is called ‘PREDICT’, an 
acronym standing for Prevention, Recognition, Evaluation, Diagnosis, 
Intervention, Communication, and Teamwork.  PREDICT retains all the key 
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principles that underpin Between the Flags but focuses on those areas that 
are of particular importance to dentistry.  In particular, PREDICT features a 
more structured practical program to impart the requisite clinical skills in the 
assessment and management of the unwell or deteriorating patient. 
 
The PREDICT training program was presented to the Sydney Local Health 
District, at an innovations forum called ‘The Pitch’ in February 2015 and 
received the endorsement of the Sydney Health District.  Plans have been 
initiated for the PREDICT program to provide training for all dentists employed 
in NSW Health, commencing in 2016. 
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Further Research 
 
The outcomes of the study and the new training program provide a number of 
opportunities for further research in the field of medical emergency training for 
dentistry.  The new PREDICT program will have a new MCQ that will allow 
ongoing research into the acquisition and retention of knowledge and may 
enable comparison studies to be carried out against the Between the Flags 
program.  An assessment tool is being developed for PREDICT that will 
enable a standardised assessment of practical performance.  This will also 
provide opportunities for novel research into an area that has hitherto been 
exclusively observer based.  The expansion of the PREDICT program to 
include regular revision training provides yet more research opportunities in 
the acquisition and retention of both knowledge and skills over an extended 
period of time.  Qualitative research can also be carried out, either to be used 
in conjunction with the quantitative data or as a stand-alone project.  More 
refined methods could be employed to collect both general information as well 
as targeted feedback.  More extensive research into participants’ feedback, 
possibly through the use of interviews or discussion groups, might provide 
more valuable insights into participants’ perceptions of medical emergency 
training, desired outcomes, and perceived outcomes that would lead to yet 
further developments in the provision of training. 
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Chapter twenty-four: Conclusion  
 
Between the Flags is a medical emergency management training program, 
designed for inpatient care, which was mandated for all public health 
clinicians in NSW.  The assessment requirements of the program provided a 
rare opportunity to study the knowledge acquisition and retention of medical 
emergency knowledge among a cohort of dentists employed in the Sydney 
and South West Sydney Local Health Districts.  The demographics of the 
participants indicate that the cohort can be considered to be well 
representative of the wider community of dentists.  The results of the study 
show that dentists possess a baseline level of medical emergency knowledge 
that is moderately low and that they can acquire knowledge following training.  
They also lose the acquired information relatively quickly but readily reacquire 
knowledge with retraining. 
 
Analysis of the outcomes of the study have also found that medical 
emergency programs for dentists have specific training needs that may not be 
met in a standard medical stream program.  In the inpatient environment, 
patients are already ill with diagnosed medical conditions.  Thus the focus of 
the training is on the management of deterioration.  The inpatient setting is 
structured around layers of response, from initial management by nursing staff 
or junior medical officers, through available senior staff, to on-site, emergency 
medical teams.  The dental setting is very different.  The typical dental clinic 
treats outpatients who may be unwell with undiagnosed medical problems and 
usually exists in isolation from immediate emergency support.  Dentists 
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should, therefore, be more active in patient assessment for prevention, more 
proactive in evaluation and initiation of care if required, better able to 
diagnose problems, and be able to provide care for an extended period of 
time while awaiting medical/ambulance support.  Dentists also lack the regular 
practical experience in medical emergency care that is possessed, or 
assumed to be possessed, by inpatient-based medical officers and nurses.  
Dental practitioners therefore need to receive additional theoretical knowledge 
and more regular practical training to compensate for these ‘deficiencies’.   
 
The first practical outcome of the research project has been the development 
of the PREDICT program, a new training system designed specifically for 
dental practitioners.  As well as providing the opportunity for improved 
outcomes for dentists undertaking training, PREDICT offers prospects for 
further research in the medical emergency field.  The research project can be 
considered to be the progenitor of the PREDICT program.  PREDICT will, 
hopefully, be the first stage in an ongoing evolution of medical emergency 
education for dentistry. 
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1.1  
 
Memorandum 
 
To: Dr Deanne Turner, Manager of Clinical Services 
From: Dr Alan Reid, Oral Surgery Department 
Date: 19th April 2004 
 
Subject: Emergency Medicine at SDH 
 
While policies have been in place for some time, Sydney Dental Hospital still has no 
emergency care organisation.  This is unacceptable in terms of patient care and reflects 
poorly on the SDH as a centre for education and clinical excellence. 
 
Attached is a proposal for the creation of an effective emergency care structure.  While, no 
doubt, such a proposal would require some discussion, it is to be hoped that it does not 
become mired in inertia. 
 
 
Proposal for an Emergency Care System at SDH. 
 
Preamble. 
 
Medical emergencies require decisive action, but never panic.  Because such emergencies 
are relatively uncommon, staff are often unsure of what to do.  Many staff are entirely 
untrained in how to respond to emergency situations. 
 
To date, training has focussed on techniques of CPR.  This is inadequate and, arguably, 
unnecessary for all staff.  What staff need to learn is what they can/should do in the event of 
an emergency, as a part of an emergency team. 
 
Structure of Emergency Care. 
 
 Emergency teams must be established.  This needs to be at two levels.  Firstly, each 
department/area must have a primary team.  Then a more highly trained and highly equipped 
team that serves the whole hospital must be created. 
 
The departmental team. 
 
The team structure consists of: a leader/observer, a respiratory ‘carer’, a cardiac ‘carer’, a 
general assistant, and a ‘communicator’.  The leader is to observe to patient’s overall 
condition and advise re appropriate care.  The respiratory and cardiac carers provide the 
actual treatment, with the aid of the general assistant.  The communicator’s job is to ensure 
that the ‘code 222’ is activated and that the ambulance service (000) is notified. 
 
The role of the department team is primary assessment, stabilisation of the patient, 
administration of supplemental oxygen and CPR (as appropriate). 
 
The positions should not be ‘fixed’.  Rather, all staff should be trained (as appropriate) in the 
various duties of the team.  The optimal situation is that a departmental roster is created 
wherein the emergency team is rotated on a regular basis. 
 
The Hospital Team. 
 
The structure of the team is similar to that of the departmental team.  It consists of a 
leader/observer, a cardiac ‘carer’, a respiratory ‘carer’, an ‘IV carer’ (to obtain IV access and 
administer drugs), a general assistant, and a ‘supply’ assistant (to ensure that the other team 
members receive drugs and equipment as required). 
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The hospital team is to be trained to provide a higher level of emergency care, utilising 
defibrillation, the administration of emergency drugs and a higher level of patient monitoring. 
 
As with the departmental teams, the hospital team must have sufficient staff to allow the 
creation of a roster. 
 
Equipment. 
 
The department teams should be equipped with a stethoscope, an Air Viva/Oxy Viva, and 
Geudel’s airways. 
 
The hospital team must be equipped with a defibrillator, laryngoscope, endotracheal tubes, IV 
kits, and a full range of emergency drugs.  (This already exists in the Oral Surgery 
department.) 
 
Training. 
 
Future training must be scenario based and must focus on the development of the ‘team 
response’. 
 
Scenario training confronts the team with ‘real-life’ situations that teach assessment, planning 
and appropriate response in difficult circumstances.  Only by such training can teams develop 
the confidence to handle true emergencies. 
 
Staff must learn to operate as a team.  They must learn to take ‘orders’ from the leader if they 
are doing specific tasks.  The leader must learn to observe and take a ‘hands off’ role.  This, 
too, must be practised in order to create a smooth response.  When team members are 
confident of their roles, they will perform much more effectively. 
 
Currently, only the Royal North Shore Hospital has a fully equipped simulation centre.  
Although expensive to use, it provides excellent (and stressful) training for the emergency 
team.  Were the SDH to develop similar facilities it would not only have a valuable ‘in house’ 
training resource, it would be able to hire out the facility to university and professional groups.  
A simulation facility would be a valuable asset to the SDH. 
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1.2  
 
Memorandum 
 
To: Dr Deanne Turner, 
      Dr Susan Buchanan, 
      Ms Phillipa Hale, 
      Mr Graeme Angus, 
      Dr Peter Kramer. 
 
From: Dr Alan Reid, Oral Surgery Department 
 
Date: 28th May 2004 
 
Subject: Emergency Medical Care at SDH 
 
Further to my memo of April 2004, I have had some discussions with several clinicians 
regarding the ability of SDH to provide appropriate care in emergency situations.  It would 
seem that there is both a lack of knowledge by clinicians on the specifics of emergency 
management and too great a readiness to rely on other staff to provide care should the need 
arise. 
 
I therefore resubmit my proposal, in the hope that urgent action can be effected to remedy 
this unacceptable situation. 
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1.3  
 
EMERGENCY SERVICES 
 
A CRISIS IN ORAL HEALTH SERVICES 
 
A submission for the development of a safe, effective 
emergency care delivery system for SSWAHS 
dental facilities 
 
 
Introduction 
 
At the present time, the Sydney Dental Hospital has NO emergency medical care programme 
in place.  Presumably no other dental facility within the SSWAHS has an emergency medical 
programme either. 
 
It is incumbent upon the SSWAHS to ensure that those who suffer medical emergencies 
(whether clients, passers-by or staff) in dental facilities receive the best medical care 
available. 
 
While urgent transition to intensive care facilities is an essential part of emergency care, it is 
imperative that immediate remedial or supportive measures be instituted in order to stabilise 
the victim’s condition prior to the arrival of appropriate ambulance transport.  Three minutes of 
vascular hypoxia will cause irreversible brain damage, so waiting for an ambulance may 
prove life threatening or severely compromise the victim’s recovery. 
 
Morally and legally, dental staff have a duty to provide appropriate emergency medical care. 
 
Emergency medical situations are highly stressful events.  Unless structured systems are in 
place, with well-defined roles and duties for all staff, (and these systems are regularly 
practised) chaos usually ensues and the well-being of the victim compromised. 
 
Aim 
 
This submission proposes the establishment of a two-level emergency care delivery system 
for dental clinics, along with the development of appropriate training for staff (including 
simulation training) to hone knowledge and skills. 
 
Methods 
 
Effective emergency care depends on a rapid, yet organised, response.  Organisation can be 
achieved by developing emergency teams, which practice their roles and duties.  For 
example: one team member is assigned to contact emergency services, one records all 
details of the event (including all treatment and drugs), one manages the airway one 
manages monitoring equipment, etc. 
 
The development of the ‘Level One’ system involves the recognition of medical emergencies 
and the ability to perform basic life support management.  Basic life support includes the use 
of various oxygen delivery systems, the use of nebulisers to deliver certain drugs,  the 
maintenance of the airway (including using Guedel’s airways), the use of pulse oximetry and 
sphygmomanometry, and CPR. 
 
Training for Level One includes emergency simulations and teaches appropriate strategies for 
a variety of medical conditions. 
 
The ‘Level Two’ system, or Advanced Life Support, extends the Level One programme to 
include endotracheal intubation and the intravenous administration of emergency drugs.  
Initially, Level Two teams will be led by registered sedationists who are already trained in 
these techniques and who are required to perform advanced medical care as part of their 
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duties.  Advanced Life Support requires regular accredited retraining and the area should 
ensure that this is provided to ALS members. 
 
Training includes the development of emergency teams for each clinic or department, with 
defined roles for members.  These teams would receive regular training sessions to maintain 
skills.  In the SDH, each department would establish Level One teams.  On top of this, a Level 
Two team would provide coverage for the whole facility. 
 
Currently, there is a simulation centre located at Royal North Shore Hospital, which is an 
excellent facility but very expensive to access.  Developing a dental specific simulation centre 
at the SDH would prove not only cost effective, but could also be ‘sold’ to university 
undergraduate, post-graduate and CE programmes. 
 
Problems 
 
The development of appropriate emergency medical care faces two current obstructions. 
 
Firstly, there exists a misconception among some registered nurses that registered dentists 
are not legally empowered to administer emergency drugs.  This shibboleth has, to date, 
proved impossible to eradicate from the thinking of certain staff. 
 
It must be pointed out that the Poisons and Therapeutic Goods Act 2002 uses the phrase 
‘medical practitioner or dentist’ in all its references to the administering, prescribing and 
acquisition of ALL therapeutic agents.  This includes Schedule 8 (drugs of addiction) and 
Appendix D (substances which may be abused).  In other words, dentists are now on 
COMPLETE PARITY with medical practitioners.  This, of course, includes their 
responsibilities.  The Australian Prescriber, Vol 19, No 1, 1996, notes that failure to prescribe 
(or administer) is as negligent as incorrect prescribing.  Clearly, the failure to appropriately 
medicate a patient in a life-threatening situation would be viewed most gravely. 
 
As well, under ANZCA policy PS 21 (the legally binding document governing dental sedation) 
it is a requirement of registered sedationists that they hold and can use “at least” adrenaline, 
atropine, dextrose 50%, lignocaine, naloxone, and flumazenil.  The facility in which sedation is 
administered must be able to deal with conditions such as: anaphylaxis, cardiac arrhythmias, 
cardiac arrest, pulmonary oedema, hypotension, hypertension, bronchospasm, respiratory 
depression, hypoglycaemia, hyperglycaemia, adrenal dysfunction, raised intracranial pressure 
(ANZCA T2).  This means that DENTISTS must be able to deal with these medical problems 
 
The second problem concerns the apparent attitude of certain SSWAHS dental staff that they 
are not responsible for the management of medical emergencies.  In the SDH, there have 
been instances of registered dentists actively avoiding medical problems.  This is morally and 
legally indefensible.  All dental staff must be educated in their responsibilities in medical 
emergencies.  The ‘fear’ that many dental staff have would be overcome by appropriate 
education and regular simulation training. 
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1.4 
 
Philosophy of medical management 
 
Introduction 
 
For many years an extremely limited form of emergency care has been taught to staff in the 
SSWAOHS.  Indeed, there has even been a systemic reluctance to ‘allow’ dental staff to 
become involved in the management of medical problems.  As a result, many staff in the area 
now lack the knowledge and training (and also confidence) to manage patients who develop 
medical problems before, during, or after their treatment.  The corollary of this is that the 
registered nurses have come to believe that registered dentists are incompetent to treat 
medical problems and that emergencies are best left until ‘competent’ paramedics arrive. 
 
A large part of the ‘problem’ stems from the source of emergency teaching, which has 
traditionally come from the First Aid sector – St John’s Ambulance, Australian Resuscitation 
Council, etc.  While the principles underlying First Aid are sound, they are designed for 
treatment ‘in-the-field’.  The scenarios that typically unfold in the health-care clinical setting 
are quite different and, therefore, the principles and techniques for dealing with them must 
also be different. 
 
Philosophy behind the BLS Alogrithm 
 
The philosophy underpinning the ARC’s BLS algorithm is the discovered collapse. 
 
For example; you are walking along a path and discover a person collapsed on the ground.  
You do not know the person and you do not know the cause of the collapse.  Therefore: 
 
 Check for danger (spiders, snakes, live cables, falling rocks, unstable ground, 
psychopathic killers, etc) 
 Check for response (verbally, physically, pain).  If the patient is rousable, make them 
comfortable and check for injuries (bleeding, fractures, shock, etc).  Stabilise and protect 
these injuries.  Get help. 
 If the victim is unresponsive check the airway.  The major cause of respiratory 
distress is obstruction and the main cause is the tongue.  Clear the airway. 
 If the airway is clear, check breathing.  If the patient is breathing, they will have 
cardiovascular function. 
 If the patient is not breathing, check circulation. 
 Get help first then treat with basic CPR. 
 
In this scenario there is no place for medical management.  You do not know the cause of the 
patient’s collapse, nor do you know anything about the patient’s medical history or status.  
Nor, presumably, do you have any equipment with you. 
 
This field-first-aid algorithm has been the underlying paradigm of all first-aid training for well 
over fifty years. 
 
Applicability of the BLS Algorithm in the Health Care Setting 
 
The state of ‘collapse’ represents the final stage (in a cascade of failing homeostasis) before 
death.  For a patient in a health care facility to arrive at a state of collapse he/she must have 
had a series of increasingly serious symptoms that have been ignored for a considerable 
period of time. 
 
In our combined decades of clinical practice, neither Malcolm Coombs nor I have ever seen a 
cardiac arrest.  We have, however, seen our fair share of epileptic seizures, asthma attacks, 
angina attacks, hypoglycaemias, anaphylactic crises, acute psychotic episodes, and the 
ubiquitous vaso-vagal syncope.  By appropriately managing these serious events in their 
initial stages the necessity to treat a collapsed/arrested patient has been avoided. 
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Regarding cardio-vascular collapse/arrest, it is appropriate to look at the ‘Reversible Causes’ 
listed in the ALS algorithm.  They are: 
 
 Hypoxaemia 
 Hypovolaemia 
 Hypo/hyperthermia 
 Hypo/hyperkalaemia (plus other metabolic disorders) 
 
 Tamponade 
 Tension pneumothorax 
 Toxins (including drugs) 
 Thrombosis 
 
Hypoxaemia is correctible by ensuring adequate oxygen, a clear airway and respiratory 
support. 
 
Hypovolaemia is correctible by IV fluids. 
 
[It is worth noting that hypoxaemia and hypovolaemia and the two causes of collapse and 
death in anaphylaxis.] 
 
Hypothermia is correctible by warming the patient.  Hyperthemia is correctible by cooling 
(more difficult). 
 
Toxins - The number one cause of collapse in the under 40s is illegal drug overdose. 
 
The other causes (tamponade, tension pneumothorax, thrombosis, and metabolic disorders) 
are generally not correctable in the outpatient emergency environment, but appropriate 
support can still be given to the patient until they are transferred to Intensive Care. 
 
Ideally, therefore, the focus of emergency care in the health care setting should be primarily 
on prevention of medical problems, then on management to intercept or ameliorate them, 
and only in extremis to have recourse to life saving measures. 
 
Why then do we teach BLS and ALS as the only emergency care training? 
 
Training for Health Care Staff 
 
(See: Managing the Unwell Patient) 
 
Initially, staff will need introductory lectures/tutorials to expose them to the principles, 
equipment and techniques of management.  Each ‘type’ of problem can be presented in a 
step-by-step fashion and charts can be made for easy access. 
 
Then, and most importantly, simulation training is necessary in order for staff to be confronted 
with ‘real life’ scenarios.  Many dentists can reel of a ‘to-do’ list if asked ‘what do you do for …’  
However, medical problems do not present as a textbook and all staff need training in how to 
respond to events as they actually unfold.  Staff would be confronted with a series of 
‘emergencies’ over a period of time.  Initially the cases would be relatively simple, then 
increase in difficulty/complexity as staff become more familiar with management techniques.  
Staff should also be trained at their own facility, to become comfortable with their own 
situation. 
 
Thirdly, regular updates would also be required to maintain skill levels. 
 
Equipment 
 
Each facility would need to be appropriately equipped for emergency medicine.  Facilities 
should be individually assessed for their equipment needs, based on staff knowledge and 
training and availability of back-up. 
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The area should develop a Simulation Centre specifically for the use of oral health staff.  This 
would allow oral health staff unrestricted access to the centre (instead of having to compete 
with our medical colleagues) and reduce the stress of having to perform in front of ‘unfriendly 
eyes’. 
 
Policies 
 
The SSWAOHS must develop policies that clearly define the responsibilities and roles of area 
staff.  Guidelines must also be developed to assist staff to manage these problems.   
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1.5  
 
MANAGING THE UNWELL PATIENT 
 
Introduction 
 
Generally speaking, patients don’t just collapse.  Even events which have a rapid onset, such 
as anaphylaxis, acute asthma, epileptic seizures, hypoglycaemic coma, and syncope, all have 
‘developing’ symptoms.  If these are recognised, treatment can be initiated to prevent or 
ameliorate a collapse. 
 
General Management 
 
A. Know your patient.  Ensure that the medical history is up to date.  Look for recent 
changes in medication.  Check their level of compliance. 
B. Prepare for your patient.  Consider their medical condition and schedule 
appointments appropriately.  Consider the use of pre-operative therapy.  Consider 
using intra-operative techniques that reduce the risk of adverse events. 
C. Ask your patient; “How are you feeling today?”  If they have a known medical 
problem, ask them about recent changes or problems.  If they report that they feel 
unwell, find out what their symptoms are.  Ask them if they have taken their 
medicines today, and if they have eaten (and what). 
D. Observe your patient.  Look at gait, skin colour, perspiration, and breathing.  What’s 
their level of consciousness – are they alert and focussed, is their language well 
formed and appropriate? 
E. Monitor your patient.  Check pulse and blood pressure, respiration and blood 
oxygenation, blood sugar level and, if necessary, level of response (alert, verbal 
response, non-verbal response, unresponsive). 
 
Specific Management 
 
Diabetes 
 
Schedule appointments to follow meals and insulin administration (or oral hypoglycaemics).  
 
On arrival, ask the patient if they have used their medications and eaten.  Find out what they 
have eaten.  Check the patient’s BSL (don’t just take their word for it, the BSL can change 
rapidly).   
 
Unstable diabetics will often have ketosis.  This is a peculiar (unique) odour that is easily 
smelled. 
 
Watch for changes in the patient’s level of consciousness (they may become drowsy or 
irritable).  This may be the first sign of hypoglycaemia. 
 
Treat hypoglycaemia (real or suspected) with oral glucose/sucrose while the patient is still 
conscious.  It is better to risk ‘overdose’ with glucose than watch the patient lapse into a coma 
and have to administer glucose IV. 
 
Asthma 
 
Find out patient’s asthma history – if it is seasonal, or affected by weather, or specific 
allergens.  Is it well controlled or unstable? 
 
Ensure patient brings their medications.  Have patient use them before treatment 
commences, particularly salbutamol, even if they have already used them that day.  Keep 
appointments short and as stress-free as possible.  Monitoring of their perfusion, via a pulse 
oximeter (which will also show their heart rate), will give you an early warning of any changes. 
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The prodrome of an asthma attack is increasing difficulty in breathing and agitation/anxiety.  
The onset can be quite rapid.  Supplemental oxygen is only partly effective due to the 
bronchiolar constriction.  Nebulised salbutamol, via a Hudson mask or Laerdal mask with 
spacer, is the treatment of choice.  If the asthma is particularly severe, adrenaline can also be 
nebulised, but in this case anaphylaxis would also have to be suspected. 
 
Airway Obstruction 
 
This is a potential hazard in supine and/or sedated patients.  The number one cause of 
pharyngeal obstruction in the supine/recumbent patient is the tongue. 
 
In dentistry, obstruction due to intra-orally placed swabs or packs or even rubber dam needs 
to be considered (particularly if the patient has other airway problems).  There is also the risk 
of laryngospasm from small particles or water droplets entering the larynx. 
 
Obstruction causes a sudden onset of strenuous respiratory efforts.  If the obstruction is 
complete, flail chest will be seen (where the ribs and clavicles stand out as the negative 
pressure pulls the soft tissue inwards). 
 
Partial obstruction, e.g. laryngospasm, will cause stridor – a whistling/whining sound. 
 
Treatment is by postural change and administration of oxygen.  However, do not try to force 
oxygen into the lungs, as this can cause laryngospasm or make it worse.  Aspirated foreign 
bodies may be able to be retrieved from the unconscious patient through the use of 
laryngoscope, McGills forceps and high volume (Yankeurs) suction. 
 
Neurology 
 
Epilepsy and acute psychotic episodes are often very dramatic and traumatic for all 
concerned.  Ensure that the patient is using their medications regularly.  If they are non-
compliant, it may be better not to treat them at all. 
 
If the patient is fairly well controlled, some form of sedation should be considered.  
Benzodiazepines are the agents of choice, and the most appropriate method (oral, intra-
muscular, intravenous) can be worked out with the patient and their medical practitioner. 
 
On presentation, check the patient’s level of consciousness and concordance with reality.  Is 
their conversation rational and appropriate?  Are they responsive to questions?  If there 
appears to be a disassociation with reality, tactfully arrange medical support. 
 
The prodrome of an epileptic seizure is similar to a hypnotic trance.  The patient seems to 
‘tune out’, loses focus and becomes less responsive to verbal stimuli.  (For this reason, 
epileptics should not be hypnotised, as it is likely to trigger a seizure.)  The seizure has two 
phases; a tonic phase in which the patient is rigid and does not breathe, and a clonic phase 
(the ‘fit’) in which their whole musculature undergoes uncontrolled movements.  The only 
management during this phase is to ‘guide’ the patient so that they do not hurt themselves or 
anyone else.  Patients who have been monitored during seizures all show excellent oxygen 
perfusion, so supplemental oxygen therapy is not a concern. 
 
In contrast, the illegal drug user is not suitable for sedation.  IV access is often impossible.  
Their response to benzodiazepines may range from no effect to the bizarre.  A patient who 
presents appearing to be suffering from the effects of an illegal substance should not be 
treated.  Not only is there the problem of informed consent, but the patient’s behaviour may 
compromise treatment and endanger you and your staff.  If the patient loses consciousness, 
apply oxygen and call an ambulance.  Narcan (naltrexone), the reversal agent for opioid 
overdose might be considered IF you know that the patient had used opiates.  However, the 
response will be severe and unpleasant – vomiting, extreme agitation, tremors etc. 
 
Cardiovascular Problems 
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Determine the exact problem from the patient’s history (and medical practitioner).  Ensure that 
the patient is using their medications.  Also make sure you know what the meds are and their 
side-effects, such as low blood pressure, dehydration, cardiac irregularities, etc.  Make sure 
the patient brings any emergency medication with them. 
 
Consider using sedation to reduce stress during treatment. 
 
Monitor the patient’s blood pressure, heart rate and perfusion.  Oxygen perfusion is important, 
particularly in atherosclerosis/angina.  Watch for ‘obstruction’ of the airway with rubber dam, 
swabs, etc. 
 
The local anaesthetic agent of choice is 2% lignocaine with 1: 100,000 adrenaline.  
Lignocaine is used to treat tachycardia/fibrillation and irregularities and has almost no adverse 
effects.  Adrenaline will cause VASODILATION of the coronary arteries, as well as the 
arteries to the other skeletal muscles, but will not ‘overload’ the heart – partly due to its 
transient effect and partly due to the counter-effect of the lignocaine.  The patient will produce 
far more endogenous adrenaline if they suffer pain/anxiety. 
 
If the patient becomes distressed/stressed, cease treatment, place the patient in a recumbent 
position and administer oxygen.  Continue monitoring and summon assistance.  If the patient 
has emergency medication, use it.  Do not give glyceryl trinitrate (Anginine, Nitrolingual) to a 
patient who has not used it before, as it may cause a severe hypotension and tachycardia.  
 
Syncope 
 
This is the most common adverse event and is cause by a vaso-vagal reflex.  Stress 
produces endogenous adrenaline which increases the cardiovascular volume by opening the 
arteries to striated muscle.  At the same time, the Vagus nerve (cranial X) is activated.  This 
slows the heart, leading to a dramatic fall in blood pressure.  In the upright patient, this leads 
to a loss of blood supply to the brain and the patient ‘faints’.  This is a primitive response to 
major stress that the subject can not resist or avoid (fight or flight).  Animals in this situation 
often fall down and ‘play dead’, becoming totally unresponsive to stimuli for a period of time. 
 
The prodrome to syncope is anxiety, pallor, and sweating/clammy skin.  Placing the patient in 
a recumbent/head down position (with or without supplemental oxygen) will allow blood to 
reach the brain.  The vaso-vagal reflex will correct itself in due course, but it may persist for 
many minutes. 
 
Anaphylaxis 
 
This extreme allergic response is rightly feared, for it rapidly affects both respiratory and 
cardiovascular function.  Patients potentially can react to ANY agent and an anaphylactic 
reaction can be the first allergic response the patient has.  That said, patients with a history of 
allergy or asthma can be considered to be at a higher risk. 
 
The initial phase of anaphylaxis may be vague.  The patient may complain of itchiness, or 
tightness in the chest or throat.  The one constant is that the patient will begin to feel that 
something is ‘not right’ – i.e. a feeling of ‘impending doom’. 
 
Quickly examine the whole patient.  Look for rashes, wheals or blotchy erythema on limbs, 
torso and throat (but remember these signs my not appear).  Look for swelling in the face and 
neck – you will not see swelling in the trunk or legs, as these parts can hold an enormous 
volume of extravasated fluid.  Immediate monitoring of the patient must be instituted: pulse, 
blood pressure, oxygenation and also use a stethoscope to listen to their chest and throat 
(stridor, fluid in lungs). 
 
The sooner an intravenous line is placed the better, for as the blood pressure falls the harder 
this will be to obtain.  Give the patient oxygen via a mask and, if they start to have trouble 
breathing, nebulise them with Ventolin in the first instance.  Watch for enlargement of the 
tongue, leading to obstruction.  If the patient loses consciousness, a Guedell’s airway or ETT 
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may need to be inserted.  Pulmonary effusion and bronchiolar constriction means that there 
will be a lot of resistance to inflating the lungs. 
 
The treatment of choice is adrenaline, administered IV.  Initially 0.1 mg, then repeat doses for 
effect.  However, you should double the dose each repetition, i.e. 0.1 mg, 0.2 mg, 0.4 mg, etc.  
Equally important is fluid replacement, for the vasculature ‘leaks like a sieve’ during 
anaphylaxis.  Ideally colloids, like haemaccel, should be used, but these are usually only 
available in large hospitals.  Crystalloid solutions (normal saline, Hartman’s etc) are perfectly 
acceptable.  Set up a drip and keep giving it (there is no limit) until the paramedics arrive and 
take the patient to hospital. 
 
The patient MUST go to hospital, even if they seem to have recovered due to your treatment.  
25% of anaphylaxis cases undergo a spontaneous relapse within six hours, and this relapse 
is even harder to treat than the first episode. 
 
Agents and Equipment 
 
Monitors 
 
Manual or automatic sphygmomanometer, stethoscope, pulse oximeter, and glucometer. 
 
Respiratory Equipment 
 
Oxygen supply 
Nasal prongs (run at two – three litres a minute) 
Hudson masks with nebulisers (gives an effective oxygen concentration of 40%) 
Laerdal masks and bags 
 
Guedels airways and endotracheal tubes 
Laryngoscope, McGills forceps and high volume suction 
 
Cardiovascular Equipment 
 
IV sets and lines 
SAED 
 
Drugs 
 
Adrenaline (1:1,000 and 1:10,000) 
Lignocaine 1% 
Salbutamol nebules 
Dextrose 50% 
Normal saline or Hartmans 
 
Atropine 
Midazolam 
Flumazenil 
 
Naloxone 
Verapamil (ECG required) 
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1.6  
 
MEDICAL COMPETENCIES (in the emergency setting) FOR ORAL HEALTH STAFF 
 
(Adapted from: Resuscitation Handbook, Peter F. Baskett) 
 
 
The level of competency equivalence for oral health staff has been taken to be: 
 
For dental assistants – student nurse 
 
For registered dentist – family doctor 
 
This reflects both knowledge and available equipment. 
 
Dental Assistants should be trained to student nurse standards so that they are familiar with 
procedures and can adequately assist the registered dentist in the emergency situation. 
 
 
All oral health staff should be able to: 
 
Assess that a patient is unwell 
Maintain basic airway control (postural) 
Practise EAR (mouth to mask) and ECC 
Place an oral airway 
Apply a Hudson mask 
Use a bag and mask, and provide IPPV 
Apply and use an AED 
Use RA machine 
 
Know the appropriate steps to summon assistance 
Know how to take records of any emergency 
Know where emergency equipment and drugs are kept 
 
 
Registered dentists should also be able to: 
 
Place an IV line 
Administer emergency drugs – adrenaline, atropine, glucose, lignocaine, (midazolam), 
physiologic saline 
Place an ETT 
Control bleeding 
 
Know the appropriate steps for the management of: 
Airway obstruction 
Respiratory distress 
Cardiac distress 
Cardiovascular collapse (including anaphylaxis) 
Hypoglycaemia 
 
Know basic ECG rhythms 
 
Advanced techniques: 
These are to be explained, but not practised 
 
Cut-down IV 
Cricothyrotomy 
 
Dentists should know of these techniques, but it is not anticipated that they will be required to 
use them, except in extraordinary situations. 
 398 
1.7 
 
MEDICAL MANAGEMENT OF THE DENTAL PATIENT 
 
A Training Programme for Oral Health Personnel 
 
Developed under the auspices of SSWAOHS-SDH by Dr Alan R Reid, Oral Surgery 
Department, SDH. 
 
 
OBJECTIVES 
 
The aim of this teaching programme is to provide all Oral Health staff with information and 
practical training in the recognition of and management of medical problems that may arise in 
the Oral Health setting. 
 
The programme starts with the initial consultation and takes staff through the various steps of 
patient care from a MEDICAL rather than a dental or surgical perspective. 
 
Staff will be trained in observing signs of medical problems.  They will be trained in basic 
monitoring techniques.  They will be trained to use medical equipment confidently in a non-
emergency setting.  Finally they will receive training in medical care of patients through the 
use of simulators and scenario training. 
 
METHODS 
 
The teaching programme consists of didactic and practical sessions.  Trainees will first 
receive a series of lecture style presentations.  These will be followed by practical training 
sessions which will allow the trainees to implement the theory. 
 
After the trainees are familiar with the principles, they will be introduced to simulation training.  
This is to familiarise them with the techniques of comprehensive management and also train 
them to develop the team-care approach to patient care.  Finally they will be presented with 
scenario training, which will allow them to develop their management skills in ‘life like’ 
situations.  The scenario training will initially be conducted within SDH.  Subsequent training 
will occur in the various health clinics to allow trainees to gain familiarity with their own 
equipment and to further develop their individual teams. 
 
As an aid to learning, trainees will receive ‘Management Scripts’, which will guide them 
through the necessary steps of practical care. 
 
Follow-up scenario training will also be provided to maintain knowledge and skills. 
 
TEACHING PRESENTATIONS 
 
 
1. LIST OF PRESENTATIONS (Power Point) 
 
Medical Management 
Medical History 
Observation 
Monitoring 
The Unfolding Emergency 
Supplemental Oxygen 
Cannulation 
 
2. LIST OF HANDOUTS 
 
Managing the Unwell Patient 
Medical Management 
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Emergency Management 
 
 
3. PRACTICAL TRAINING 
 
Use of oxygen equipment 
Use of monitors 
Cannulation 
Scenario training (level 1 – basic) 
Scenario training (level 2 – advanced) 
 
 
DETAILS 
 
The lectures are organised as a series of Power-Point presentations, that divide the subject 
into several discrete packages and allow discussion of each aspect before moving to the next. 
 
Immediately after the lectures, trainees will be introduced to the various items of equipment 
and given practical training in their use.  Trainees will be given adequate time to familiarise 
themselves with all equipment. 
 
Trainees are then introduced to the simulation environment.  They will receive a full 
explanation of how simulations work and be given demonstrations of how to use equipment 
on mannequins. 
 
Trainees will then be taken step-by-step through a demonstration scenario and given the 
opportunity to practice. 
 
Then they will be given actual scenarios to manage.  Each scenario will be followed by a 
debriefing and discussion. 
 
The subsequent, on-site training will consist of trainees first presenting and explaining their 
clinic set-up and equipment.  Then a simulation mannequin will be set up and the clinic staff 
will be asked to show how they will manage the upcoming scenarios.  Then they will be given 
a series of scenarios, followed by debriefing and discussions. 
 
NOTE 
 
The purpose of this training is to raise the knowledge and skill of Oral Health staff.  While 
certain standards of care are expected and it is possible for a trainee to ‘fail’, by not meeting 
adequate standards of care, the aim is to provide encouragement and support for trainees.  
All staff - dental assistants, general dentists, specialists – should gain an understanding of 
how they can play a role in the care of their patients and how they are part of a team. 
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1.11 
 
 
 
   
Sydney South West Oral Health Service  
  Incorporating Sydney Dental Hospital 
 
Medical Management Training 
Tasmanian Oral Health 
27 to 31 October 2008 
Program Evaluation Summary 
 
Course Co-ordinator:  Dr Alan Reid 
Responses: Dental Officers = 23 
 
Medical Management and Patient Monitoring - Part one: Pre-course 
 
Questions 1 Highest ranking to 
4 Lowest ranking           
1 2 3 4 Comments 
a) Do you currently use patient 
monitors in your practice?a] 1  2 19 
 
b) How confident/comfortable are 
you using patient monitors? [b] 1 13 6 2 
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c) How confident are you to 
manage a medical problem in 
your clinic [c] 
1 5 16  • Perhaps never had any serious emergencies, do not have 
experience how this would be 
managed, how I would react 
and how the dental practice 
team would respond.  Feel 
confident to identify patients at 
risk through the medical history 
and medical presentation, 
though a real emergency 
difficult to be prepared 
• Since doing GA sessions I have 
much knowledge of monitor 
use, airways, yet as we don’t 
have monitors never use them! 
• There never was much 
emphasis on this element in my 
course many years ago 
• Need more help 
• It would be extremely beneficial 
to have simulation training asap 
• Good annual training/refresher 
but roll out of medical 
monitoring not yet happened 
a: Often – Regularly – Occasionally – Never 
b: Very – Quite – Somewhat – Not Very 
c: Very – Quite – Somewhat – Not Very 
 
Analysis 
 
 
86% never used monitors, a further 9% rarely used monitors (total 95%) 
 
36% lacked confidence in using monitors 
 
73% lacked confidence in managing an emergency 
 
 
Medical Management and Patient Monitoring - Part two: The Programme 
 
 
Questions 1 Highest ranking to   
4 Lowest ranking           
1 2 3 4 Comments 
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a) Was the information contained 
in the presentation on medical 
management new? [a] 
2 7 12  • The context of the lecture was confusing, to the extent that much 
of the information was above 
target.  The use of IV rescue 
techniques is well beyond most of 
the dentists, especially in the 
general dental setting, with the 
exception of a dedicated sedation 
unit in a major public hospital 
setting. This is not where we 
spend our time.  We spent too 
long in this lecture going over: 
1 The Sydney Medical histories (n/a) 
2 Intubation techniques (n/a) 
3 Intubation equipment 
4 IV equipment and IV rescue 
techniques such as IV glucose are not 
realistic, IV lignocaine may lead to 
fatal arrhythmia 
• Emergency situations need 
practising on more regular basis.  
Practice practically on airway 
placement gaedells and tubes, 
masks and scenario practice of 
the emergency drug management.  
Needs to be done 6 monthly as in 
between that time lose confidence 
to deal with those situations. 
b) Was the information contained 
in the presentation on patient 
monitoring new? [b] 
3 6 11   
c) Was the time spent on the 
various presentations sufficient? 
[c] 
 18 2   
d) Was the information presented 
well? d] 
14 5 1   
e) How would you rate your 
confidence to manage a medical 
problem now? [e] 
1 9 11  • Needs constant refreshing & updating.  This was a good course 
to give overall physiology 
• Inspired to learn more and raise 
the bar in public practice 
f) How would you rate your 
confidence to use patient 
monitors now? [f] 
5 12 4   
a:  Most of it – A lot of it – Some of it – None of it 
b:  Most of it – A lot of it – Some of it – None of it 
c: Too much time – About right – Insufficient 
d: Excellent – Quite Good – Fair – Poor 
e: Very – Quite – Somewhat – Not Very 
f: Very – Quite – Somewhat – Not Very 
 
 
Analysis 
 
 
Confidence in using monitors rose to 81% (from 64%) 
 
Confidence in emergencies: 52% still unconfident (down from 73%) 
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General comments on the Programme 
 
 
Questions 1 Highest ranking to  
4 Lowest ranking           
1 2 3 4  
a) Was there adequate time for 
feedback/questions? [a]  20 3  
 
b) Were the feedback/question 
sessions helpful? [b] 10 9 4  
 
c) Do you think the programme 
has relevance/application for your 
practice? [c] 
15 7 1   
d) Did the programme meet your 
expectations? [d] 3 17 2 1 
 
a: Too much time – About right – Too Little 
b: Very – Moderately – Slightly – Not at all 
c: Highly Relevant – Fairly relevant – slightly relevant – Not relevant 
d: Greatly exceeded – Exceeded – Equaled – Did not meet 
 
 
 
Overall Analysis 
 
A general recognition of the need for practical (i.e. simulation) training in 
emergency management, with regular refreshers.  Recognition that skills 
deteriorate over time. 
 
Some opinion that the medical training was “above” what is required of a 
general dentist – e.g. placing airways, cannulation 
 
96% considered the programmes to have good relevance to their clinical 
practice 
 
96% considered the programmes met, or bettered, their expectations.  87% found the 
programmes exceeded their expectations. 
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Sydney South West Oral Health Service  
  Incorporating Sydney Dental Hospital 
 
Medical Management Training 
Tasmanian Oral Health 
27 to 31 October 2008 
Program Evaluation Summary 
Total Responses = 34 
Dental Officers = 23 
Dental Assistants = 6 
Not stated = 5 
Course Co-ordinator:  Dr Alan Reid 
 
Medical Management and Patient Monitoring - Part one: Pre-course 
 
Questions 1 Highest ranking to 
4 Lowest ranking           
1 2 3 4  
a) Do you currently use patient 
monitors in your practice?a] 1  4 23 
 
b) How confident/comfortable are 
you using patient monitors? [b] 1 15 7 4 
 
c) How confident are you to 
manage a medical problem in 
your clinic [c] 
1 6 20   
a: Often – Regularly – Occasionally – Never 
b: Very – Quite – Somewhat – Not Very 
c: Very – Quite – Somewhat – Not Very 
 
Comments: 
 
Analysis 
82% never used monitors, 14% used monitors only occasionally – total 96%.  
41% had low confidence using monitors 
 
74% had low confidence in managing emergencies 
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Medical Management and Patient Monitoring - Part two: The Programme 
 
 
Questions 1 Highest ranking to   
4 Lowest ranking           
1 2 3 4  
a) Was the information contained 
in the presentation on medical 
management new? [a] 
3 9 15   
b) Was the information contained 
in the presentation on patient 
monitoring new? [b] 
3 8 14   
c) Was the time spent on the 
various presentations sufficient? 
[c] 
 24 2   
d) Was the information presented 
well? d] 
20 5 1   
e) How would you rate your 
confidence to manage a medical 
problem now? [e] 
1 12 14   
f) How would you rate your 
confidence to use patient 
monitors now? [f] 
5 16 6   
a:  Most of it – A lot of it – Some of it – None of it 
b:  Most of it – A lot of it – Some of it – None of it 
c: Too much time – About right – Insufficient 
d: Excellent – Quite Good – Fair – Poor 
e: Very – Quite – Somewhat – Not Very 
f: Very – Quite – Somewhat – Not Very 
 
 
Comments: 
 
 
Analysis 
 
Following training with use of monitors, confidence in using monitors 
increased to 78% (from 55%) 
 
Confidence in managing emergencies, following the theory only lecture 
programme, rose from 26% to only 48%.  This indicates that practical 
training is essential. 
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General comments on the Programme 
 
 
Questions 1 Highest ranking to  
4 Lowest ranking           
1 2 3 4  
a) Was there adequate time for 
feedback/questions? [a]  26 3  
 
b) Were the feedback/question 
sessions helpful? [b] 12 10 5  
 
c) Do you think the programme 
has relevance/application for your 
practice? [c] 
20 8 1   
d) Did the programme meet your 
expectations? [d] 5 21 2 1 
 
a: Too much time – About right – Too Little 
b: Very – Moderately – Slightly – Not at all 
c: Highly Relevant – Fairly relevant – slightly relevant – Not relevant 
d: Greatly exceeded – Exceeded – Equaled – Did not meet 
 
Comments: 
 
Analysis 
 
96.5% considered the programmes to have good relevance to their clinical 
practice 
 
97% reported the programmes met, or bettered, their expectations.  89.6% 
found the programmes exceeded their expectations 
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APPENDIX TWO: The Between the Flags Program for Oral Health 
Services, SLHD 
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